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THE  AUTHOR'S  PREFACE. 


The  design  of  the  present  Work  is,  to  bring  together,  in  a  series  of 
historical  discourses,  the  whole  of  Ancient  and  Modem  Geomphy,  in  such 
a  manner  as  to  fiimbh  the  reader  with  a  lively  picture  of  the  whole  terra- 
queous globe,  with  all  its  difTereht  countries— -the  memorable  places  which 
they  contain — ^the  tribes  of  men  by  which  they  have  been  successively  peo- 
pled, and  those  which  at  the  present  moment  are  its  inhabitants.  It  appears 
an  immense  undertaliing,  when  we  consider  how  many  varied  details  require 
tq  be  combined  in  a  work  of  moderate  size.  It  might  even  appear  rash  in 
its  nature,  when  we  contemplate  the  characters  of  the  diflTerent  subjects 
embraced  in  it — subjects  which  have  usually  been  consigned  to  erudite  rather 
than  to  elegant  pens,  and  have  been  regarded  as  susceptible  of  no  brilliancy 
of  literary  composition,  or  depth  of  philosophical  remark* 

The  diffidence  which  the  prospect  of  so  many  difficulties  naturally  creates, 
has,  however,  yielded  to  a  thorough  conviction,  that  the  science  of  geogra- 
phy admits  of  being  made  very  diflbrent  from  what  it  now  is.  We  have 
thus  reasoned :  Is  not  geography  the  sister  and  the  rival  of  history?  If  the 
one  enjoys  the  empire  of  universal  time,  does  not  the  other  rightfully  claim 
that  of  place?  If  the  one  has  tiie  power  of  recalling  past  generations,  should 
not  the  other  exert  that  of  fixing  in  one  scene  the  shirting  pictures  of  history, 
by  delineating  to  the  mind  the  permanent  theatre  of  the  poor  and  brief  transac- 
tions of  mankind,  strewed  with  the  wrecks  of  numerous  empires ;  and 
describe  the  course  of  nature,  constantly  occupied  in  repairing,  by  its  bene- 
ficial operation,  the  ravages  arising  from  human  discord?  Does  not  a 
description  of  the  globe  intimately  connect  itself  with  the  study  of  human 
nature,  human  manners,  and  human  institutions  ?  Does  it  not  oflTer  infor- 
mation of  the  utmost  importance  to  the  political  sciences  ?  Is  not  this 
department  always  brought  fully  into  view  before  a  complete  form  can  be 
given  to  any  branch  of  natural  history?  And  does  it  not  supply  literature 
with  a  boundless  treasure  of  feelings  and  of  images? 

These  considerations  have  cherished  in  our  minds  the  hope  of  raising  for 
gjeography  a  monument  not  worthy  to  rank  along  with  the  pleasing  compo- 
sitions by  which  history  has  been  adorned.  Many  long  years  would  indeed 
be  re<f  uisite  to  confer  on  such  a  work  that  decree  of  perfection  which  it  is 
natural  to  desire.  In  publishing  it  in  a  state  short  of  this,  we  find  ourselves 
excused  by  the  urgent  demands  made  on  us  for  a  **  Treatise  on  Geography.^' 
The  attempt  now  laid  before  the  public  will,  we  hope,  with  all  its  imper- 
fections, satisfy  the  wishes  of  those  who  complain  that  there  is  an  absolute 
^  want  of  a  work  by  which  geography  may  be  learned,  without  the  risk 
contracting  a  permanent  disrelbh  for  this  branch  of  instruction. 
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Wc  presame  to  trust  that  our  compend  maj  be  qualified  to  servo  as  a 
guide  to  any  professor  who  is  ambitious  of  teaching  geograjihy  in  a  profita- 
ble manner ; — that  in  the  more  advanced  seipinaries  it  may  be  put  into  the 
hands  of  pupils ; — and  t^at  it  will  not  be  an  unacceptable  present  to  adults, 
who  have  long  passed  their  period  of  tuition,  and  wish  to  acquire  instruction 
by  private  reading. 

It*  is  the  Author's  roost  ambitious  wish,  that  his  work  may  obtain  the 
suffrages  of  those  real  philosophers,  who,  in  every  science,  set  even  less 
value  on  its  useful  economical  results,  than  on  the  intellectual  enjoyment  and 
the  improvement  which  the  study  of  it  implies. 

The  following  is  the  arrangement  of  the  present  work :  It  will  begin 
with  the  general  theory  of  geography,  consisting  of  its  Mathematical,  Physi- 
cal, and  Political  principles* — From  astronomy  we  shall  borrow  the  requi- 
site information,  respecting  the  figure^  size,  and  motions  of  our  planet ;  from 
geometry,  the  views  which  are  most  necessary  for  understanding  the  art  of 
representing,  in  small  plans,  the  exact  form  of  the  lands  and  the  seas ;  we 
shall  explain  the  metho>d  of  determining  the  actual  distances  of  places,  and 
comparing  with  one  another  the  measures  employed  in  different  countries* 

Proceeding  next  to  the  physical  picture  of  the  globe,  we  shall  take  a  view 
of  the  leading  features  of  nature;  the  mourttains  which  diversify  the  surface 
of  the  land,  the  seas  which  bound  its  outline,  and  the  rivers  and  the  valleys 
by  which  it  is  intersected.  We  shall  seek  our  way  doy^nward,  through 
caverns  and  through  mines.  We  shall  direct  over  the  brink  of  the  volcanic 
erater  an  eye  of  interest. and  curiosity ;  and  thus  do  our  utmost  to  explore 
the  structure  of  the  globe.  After  inquiring  into  the  motions  of  the  atmo- 
sphere, and  the  laws  of  temperature,  we  shall  distribute  into  their  native 
regions  the  animals,  the  plants,  and  all  the  beings  that  are  nourished  in  the 
cxbaustless  bosom  of  the  earth.  We  shall  conclude  the  picture  by  consider- 
ing man  in  his  natural  and[  in  his  political  condition.  We  shall  classify 
the  races  of  our  species  according  to  the  varieties  which  are  mai*ked  in  their 
bodily  appearance  and  character — according  to  the  languages  which  they 
speak — according  to  the  creeds  by  which  their  minds  are  consoled,  or 
degraded  and  enslaved — and  according  to  the  laws  which  mark  the  progress 
of  civilization,  or  the  profound  darkness  of  utter  barbarism. 

What  revolutions  have  the  terrestrial  globe  undergone  ?  This  is  a  ques- 
tion which  equally  interests  the  history  of  man  and  that  of  nature.  But 
is  it  a  question  which  enters  into  the  science  of  physical  geography  ?  is  it  a 
question  which,  in  the  present  state  of  our  knowledge,  we  can  profitably 
discuss  ?  We  shall  not  certainly  undertake  to  resolve  the  problem,  or  series 
of  problems,  which  it  implies ;  but  we  shall  present  to  our  readers  a  view  of 
the  leading  facts  which  geologists  employ  to  construct  their  brilliant,  but 
empty  systems. 

This  philosophical  theory  of  geography  will  occupy  the  first  volume  of 
our  work.  The  others,  with  the  exception  of  one,  will  be  devoted  to  a  suc- 
cessive description  of  all  the  parts  of  the  world.  In  that  department  we 
found  it  necessary  to  engage  in  long  meditation,  and  in  weighing  opposite 
considerations,  before  we  could  invent  and  fix  upon  the  method  which  would 
unite  the  greatest  degree  of  solidity  with  the  most  agreeable  manner.  An 
order  purely  geographical  must  apparently  have  destroyed  tlie  political  and 
morai  connections  of  the  different  pprtraits  which  we  had  to  present:  An 
order  purely  political  would  have  injured  the  physical  delineation  of  the  moun- 
tains, the  5ieas,  the  rivers,  and  the  climates.  The  great  dcsideration  was,  to 
"  %  in  some  measure,  with  each  other  these  two  rival  methods.  For  this 
'ir  mode  of  procedure  must  be  varied  according  to  the  character  of 
>8  presented  on  different  occasions,  and  the  d^culties  which  they 
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.create  in  foHowing  cbiefly  or  exclusively  one  or  the  other  of  these  two  methodn. 
In  introductions  prefixed  to  particular  departments,  we  must  give  a  sketch  o( 
the  general  features  which  a  large  division  of  the  world  possesses  in  common. 
We  must  place  a  view  of  the  Alps  in  front  of  our  description  of  Europe,  and  a 
view  of  the  Cordilleras  at  the  beginning  of  the  division  appropriated  to  South 
America.  Do  we  find  some  nations  which  are  politically  separate,  united  in 
their  origin,  in  their  language,  or  in  their  history  ? — we  must  collect  theni 
into  one  group^  and  survey  them  from  one  point  of  view*  We  must  endeavour 
every  ^ere  to  form  our  subject  into  natural  masses,  easily  embraced  under 
one  regular  vista.  Small  states  most  be  combined  into  natural  groups ;  the 
provinces  of  great  empires  must  be  distributed  in  conformity  wiSi  the  direc- 
tion of  the  mountains  and  the  rivers ;  and  the  comparisons  formed  between 
the  difierent  divisions  must  not  be  permitted  to  encumber  the  current  of  our 
discourse,  but  reserved  for  exhibition  in  the  form  of  synoptical  and  analy- 
tical tables. 

Besides  our  general  arrangement,  it  was  necessary  to  find  out  the  parti- 
cular method  best  suited  for  the  description  of  each  country.  After  examin- 
ing all  the  classifications  which  authors  have  given  of  the  objects  of  special 
geography,  we  have  found  that  a  too  rigorous  adherence  to  these  abstract 
methods  has  been  the  real  cause  of  the  pedantic  dryness  attached  to  books 
of  geography.  From  this  empty  technical  parade  of  science,  geography, 
which  ought,  to  be  a  living  picture  of  the  universe,  has  been  converted  into 
the  gloomy  anatomy  of  a  great  subject  in  a  dead  and  dismembered  state. 
Thus  it  has  been  held  in  dread  by  the  young,  neglected  by  the  learned,  and 
scorned  by  the  multitude* 

From  these  considerations  it  has  appeared  our  duty  to  follow  the  general 
principles  of  the  art  of  writing,  and,  by  varying  according  to  the  nature  of 
the  subject,  not  only  the  tone  but  the  order  of  our  descriptions,  we  have 
endeavoured  to  contrive,  for  the  delineation  of  each  country,  a  particular 
scale  suited  to  the  relative  size  and  importance  of  its  objects.  Where  one 
presents  the  spectacle  of  a  smiling  cultivation,  we  give  a  careful  detail  of 
its  difierent  productions.  Where  it  is  uncultivated,  we  draw  an  outline  of 
the  character  impressed  on  it  by  nature.  At  one  time,  in  an  imaginary 
tour,  we  give  an  easy  enumeration  of  the  towns  of  the  interior.  At  another, 
in  the  character  of  fire-side  navigators,  unfettered  by  the  dread  of  contrary 
winds  or  dangerous  currents,  we  proceed  from  harbour  to  harbour,  and 
from  island  to  island.  Does  a  particul^ir  nation  act  a  leading  part  in  the 
civilized  world  ? — we  discuss  its  powers,  its  resources,  its  interests.  Is  it 
a  savage  horde  that  engages  our  notice  ? — we  take  an  interest  in  depicting 
its  manners  and  mode  of  living. 

Our  choice  of  the  towns  and  remarkable  places  on  which  we  dwell,  wilt 
be  determined  sometimes  by  degrees  of  political  importance,  sometimes  by 
historical  celebrity.  We  shall  sometimes,  in  passing,  take  the  liberty  of 
discussing  a  point  of  critical  geography,  resolving  a  doubt,  or  correcting  an 
error.  We  shall  not  even  scrupulously  deny  ourselves  and  our  readers  the 
pleasure  of  occasionally  mingling  our  topograi>hical  descriptions  with  pas- 
sages of  history,  or  with  anecdotes  tending  to  illustrate  manners,  and  often 
serving  to  fix  in  the  memory  names  of  localities,  which  otherwise  it  would 
be  difficult  to  retain.  There  is  no  reason  why  we  should  refuse  to  pick  up 
a  flower  which  obtrudes  itself  on  our  view.  A  description  of  the  world 
should  resemble  the  world  itself,  in  which  the  most  arid  deserts  pi*esent  here 
and  there  a  limpid  fountain,  or  a  refreshing  shade. 

From  fifteen  years  of  geographical  i*eading  and  study,  we  have  been  t\t* 
convinced  that  this  free  and  animated  march  is  that  which  will  enable  r 
graiihy  to  give  tlie  surest  access  to  the  sanctuary  of  historical  knowlc 
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which  never  could  be  aSbrded  by  any  of  those  rigid  abstract  methods  which 
are  applicable  only  to  the  mathematical  sciences.  Our  object  is  to  write  an 
agreeable  and  useful  book,  not  to  draw  up  an  extended  table  of  mere 
contents. 

Adopting  this  plan  for  our  *^  Universal  GeograjAy,*'  we  are  far  from 
denying  the  merits  of  methods  different  from  our  own.  Let  a  new  Yarenius, 
in  a  purely  mathematical  geography,  employ  all  the  resources  of  the  highw 
geometry ;  let  another  Bergmann  discuss,  in  the  language  of  chemistry  and 
of  natural  history,  the  elements  of  an  improved  .physical  geograply ;  let 
naturalists  subdivide  physical  gec^raphy  itself  into  branches  corresponding 
to  particular  sciences,  as  the  geography  of  plants,  of  minersds,  and  of 
animals ;  let  the  pupils  and  successors  of  Busching  collect,  with  indefatiga- 
ble patience,  the  materials  of  chorography  and  topography,  the  object  of 
which  is  to  give  a  particular  description  of  each  country,  each  cantoOf  and 
each  town ;  let  them  display,  in  immense  columns  of  numbers,  the  details  of 
tliat  branch  of  political  geography  which  is  called  statistics.  Let  others 
of  the  learned  explore  other  parts,  such  as  that  of  forming  a  Critical  Com- 
parison of  the  old  geograpljers ;  or,  the  History  of  Voyages  and  Travels. 
Nothing  is  more  useful  to  science — nothing  more  deserving  of  the  esteem  of 
the  learned  world,  than  labours  thus  cofisecrated  te  a  single  object.  No- 
thing is  more  laudable  than  to  give  to  each  of  these  branches  the  most 
rigorous  and  scientific  form  which  its  particular  nature  will  adiftit  of.  We 
have  already  showin  some  zeal  in  collecting,  announcing,  and  appreciating 
labours  of  these  diffei-ent  kinds,  in  our  periodical  work,  entitled,  jSnnales 
des  Voyages  de  la  Gtographie  ei  de  PBistorie.  But,  as  a  universal  geogra* 
phy  cannot,  without  swelling  to  an  undue  extent,  embrace  all  the  details  of 
every  branch  of  geographical  science,  we  must  here  content  ourselves  with 
gathering  the  flowers  and  the  fruit  of  these  learned  discussions  and  labo- 
rious researches. 

There  is  anothjer  view  of  the  subject  which  we  wish  to  lay  before  the 
readers  of  our  work.  The  mathematical  and  physical  principles  of  geogra- 
))hy  are  immutable;  but  the  state  of  human  knowledge  is  variable,  both  in 
the  materials  furnished,  and  in  the  use  which  the  mind  is,  at  different  epochs, 
qualified  to  make  of  them.  Nations  are  extinguished,  kingdoms  destroyed, 
cities  laid  in  ruins,  and  at  last  every  trace  of  their  former  existence  is 
effaced.  We  may  therefore  suppose  a  series  of  geographical  works,  each 
of  which,  though  quite  different  from  those  which  precede  and  follow,  may 
be  correct  and  complete  for  the  year  or  the  age  to  which  it  belongs.  Under 
this  point  of  view,  custom  has  in  some  measure  sanctioned  a  three-fold  par- 
tition of  the  science.  ^^  Ancient  geography''  comprises  all  that  precedes  the 
500th  year  of  the  Christian  era,  or  the  great  migration  of  nations.  The 
"  geography  of  the  middle  age*'  extends  from  that  period  to  the  discovery 
of  America ;  and  this  point  begins  the  region  of  <<  modern  geography."  But 
if  the  subject  were  to  be  expressed  in  rigidly  philosophical  language,  we 
should  be  obliged  to  make  a  distinction  of  geographies,  corresponding  to  the 
number  of  nations  and  ages.  Each  of  these  may  be  considered  as  a  separate 
body  of  knowledge.  They  are  indeed  imperfect  and  erroneous  systems, 
compared  with  that  of  the  present  age  ;  but  it  is  interesting  and  important 
even  for  mere  amateurs,  to  have  an  idea  of  the  slow  progress,  and  some- 
times retrograde  course  of  the  science,  in  so  far  as  that  progress  is  known 
to  us  with  certainty.  We  shall  therefore  accompany  the  present  work  with 
^e  of  the  history  of  discoveries,  and  of  geographical  systems.'* 
t  take  up  this  science  in  her  cradle.  Moses  and  Homer  present 
ure  of  two  most  antique  nations.  Soon  after  this,  the  Phce- 
guided  by  the  light  of  the  stars,  traverses  the  Mediterranean, 
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and  discoYers  the  Atlantic  Ocean.  Herodotna  relates  to  the  Greeks  what 
he  has  seen  and  beard,  concerning  diflbrent  nations  and  countries.  The 
extensire  colonial  system  of  Cartiiag^  and  the  adventnroos  royages  of 
Pytheas  of  Marseilles  bring  the  western  world  into  view,  and  create  con- 
jectures respecting  tbe  north.  The  military  glory  of  Alexander  throws  a 
brilliant  light  on  the  countries  of  the  east  The  Romans  inherit  the  greater 
part  of  the  discoveries  made  by  the  polished  nations  of  antiquity.  The 
Eratostbenesesy  the  Strabos,  the  Plinies,  and  the  Ptolemies,  arrange  the 
materials  still  obscure  and  incomplete.  Next  comes  tbe  great  migration  of 
nations,  to  overturn  the  whole  edifice  of  ancient  geography.  It  was  by 
loosing  their  ascendency  that  the  Ghreeks  «nd  Romans  learned  how  much 
more  extensive  the  world  was  tban  their  systems  had  represented  it.  The 
chaos  thus  producedr  gradually  gives  place  to  regularity  ;  and,  with  the  rise 
of  modern  Europe,  the  elements  of  a  new  geography  are  formed.  Tbe  spirit 
of  travelling  revives.  It  had  already  conducted,  without  profit,  ^e  Arabs 
to  the  Moluccas,  and  the  Scandinavians  to  America.  No  soience  acc6m- 
panied  these  people,  to  ga&er  tbe  fruit  of  their  bold  undertaking.  Equally 
courageous,  and  better  informed,  the  Italians  and  Portuguese,  by  the  help  of 
the  magnetic  needle,  navigate  the  high  seas  with  confidence.  On  every  hand 
the  barriers  raised  by  prejudice,  which  contracted  the  horizon  of  geography, 
fall  in  pieces.  Columbus  now  conducts  us  tb  a  new  world.  By  sea  and  by 
land,  every  nation  emulously  enters  on  the  career  of  discovery ;  and,  by 
their  united  efibrts,  the  vast  theatre  6f  tbe  globe,  notwithstanding  some 
partial  shades,  is  now  finally  opened  to  the  gaze  of  science. 

This  forms  a  subject  which  demanas  much  perusal  of  old  geographical 
works,  and  much  attention  to  various  ancient  histories ;  but  it  cannot,  in 
the  eye  of  the  general  reader,  be  entitled  to  such  a  full  description  as  the 
state  of  modem  geography. 

Even  modem  geography  must  be  restricted  within  certain  limits,  which, 
"without  reducing  it  to  a  dry  unmeaning  nomenclature,  will  avoid  the  error 
of  confounding  it  with  other  sciences.  Intelligent  minds,  no  doubt,  often 
delight  to  bring  together  under  the  same  pnoint  of  view  the  results  of  sciences 
the  most  diflerent  n*om  one  another  in  their  origin  and  progress,  as  well  as 
in  the  nature  of  their  objects.  Geography,  like  history,  certainly  ought 
not  to  be  blamed  for  taking  an  interest  in  every  thing  that  influences  the 
fate  of  nations  and  of  empires.  It  must  also  be  granted  that  she  confers,  in 
her  turn,  a  'benefit  on  other  sciences,  by  bringing  their  discoveries  into 
notice,  in  order  to  place  them  in  a  new  light  When  political  economy,  for 
example,  weighs  in  her  balance  the  powers  of  a  state,  when  she  ascertains 
the  existing  relation  which  the  superficial  area  of  each  canton  bears  to  the 
number  of  inhabitants,  the  results  of  these  laborious  inquiries  may  often  be 
of  such  a  nature  as-  to  interest  history.  In  the  same  way  they  may  also 
interest  geograjAy.  Such  dry  truths,  when  arranged  in  tables  of  political 
geography,  acquire  a  lustre  and  an  interest  from  the  great  geographical 
views  witti  which  they  are  associated.  This  species  of  interchange  gives 
life  to  the  whole  republic  of  science  and  of  literature.  But  the  diflerent  re- 
gions of  which  that  republic  consists,  have  each  its  own  language,  its  con- 
stitution, its  separate  interests.  These  objects  are  not  to  be  confounded. 
Every  discusdon  in  politics,  in  religion,  in  morality — every  research  in 
history,  chronology,  or  antiquities,  which  does  not  bear  a  direct  reference 
to  geographical  dbahges — every  calculation  of  the  higher  geometry— every 
superfluous  quotation  of  the  principles  of  chemistry  or  of  physics — every 
detail  in  niitural  history  which  does  not  admit  of  any  other  description  th 
ttte  technical  explanations  of  the  naturalist,  and  which  forms  no  esser 
Aatnre  in  the  physical  picture  of  a  country — is  to  be  considered  as  foi 
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to  a  good  universal  geographjf  tboo^  entering  with  great  propriety  into 
special  treatises  on  mathematicaly  phy^icalf  or  politicaigeography. 

Our  science,  when  disencumbered  of  all  that  diversity  of  foreign  matter^  is 
still  a  subject  of  vast  extent ;  and  to  an  author  desirous  of  exhibiting  it  in  an 
advantageous  lights  it  presents  thorns  and  difficulties  in  sufficient  number* 
When  we  have  read,  compared,  and  formed  a  judgment  on  all  the  accounts 
given  by  travellers  of  every  nation,  accounts  often  false,  and  often  unsatis- 
factory, when  we  have  anidyzed  an  immense  multitude  of  travellers'  jour- 
nals, astronomical  observations  and  dissertations^  description;)  and  notices, 
enumerations  and  official.statements,  together  with  the  estimates  and  calcu- 
lations made  by  individuals ;  when  we  have,  with  much  labour  searched  out 
geographical  documents,  lost  in  memoirs  of  natural  history,  in  monographs 
of  medical,  roineralogical,  or  botahical  topography,  often  even  in  commer- 
cial almanacks  and  political  journals; — we  have  not  yet  done  all  that  is 
required*  Much  remains  to  be  brought  to  light  that  lies  hid  in  the  archives 
of  governments,  or  buried  in  the  portfolios  of  individuals ;  and  much  know- 
ledge which  is  even  openly  exhibited  in  the  great  book  of  nature,  but  has 
not  yet  found  an  attentive  observer,  requires  to  be  discovered  by  original 
observations. 

Since  geographical  knowledge,  like  every  thing  of  a  historical  nature,  is 
derived  from  many  source^,  varying  in  their  degree  of  authenticity,  it  is 
indispensably  necessary,  in  order  to  satisfy  the  inquiring  reader,  to  give 
the  names  of  such  sources  as  have  been  consulted.  The  learned  will  thus 
judge  what  degree  of  credit  they  ought  to  repose  in  each  instance.  It  is  also 
an  act  of  literary  justice  to  make  our  readers  acquainted  with  the  names  of 
tliose  who  have  served  as  our  masters  and  guides ;  names  which  to  many 
will  thus  become  known  for  the  first  time.  Influenced  by  these  considera- 
tions, we  have  at  the  bottom  of  each  page  given  a  reference  to  the  princijml 
passages  in  other  authors,  (generally  original,'  rarely  compilers,)  on  which 
our  assertions  are  founded.  At  the  same  timc^  we  have  rigorously  avoided 
such  foot-notes  as  are  injudiciously  lavished  in  many  learned  works.  None 
of  our  references  will  force  our  readers  to  make  a  halt.  While  one  who  is 
critically  curious  may,  by  means  of  them,  bring  our  accuracy  to  the  test, 
or  obtain  the  means  of  extending  his  information  on  particular  parts  of  our 
subject,  another,  whose  object  is  to  obtain  as  much  interesting  information 
as  possible  in  the  easiest  manner,  may  peruse  our  work  without  suffering 
himself  to  be  in  any  degree  impeded  by  the  .references. 
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BOOK  I. 

T^wfry  of  Geography.     Of  the  Earthy  conridertd  aa  a  edestial  Body,  and  in  0$  rdw- 
Uona  io  the  other  ceUsHal  Bodies,     Of  LaiUiides  and  Longitudes. 

In  exhibiting  under  one  view  the  actual  state  of  the  science  of  Geography,  the 
statement  of  general  truths  ought  to  precede  the  detafl  of  particular  facts.  We  shall 
therefore  consider  our  planet  in  relation  to  its  dimensions  and  physical  structure,  be- 
fore entering  upon  the  study  of  the  different  countries  which  cover  its  surface. 

It  belongs  to  astronomy  to  exhibit  to  our  view  the  earth  balanced  by  its 
own  weight  in  the  immensity  of  space,  revolving,  with  all  the  other  pla- 
nets, around  the  resplendent  luminary,  which  distributes  to  each  of  these 
celestial  ^obes  its  portion  of  light  and  heat  It  belongs  also  to  astronomy  to  as- 
certain the  laws  which  govern  the  solar  system,  and  to  trace  the  orbits  of  the  differ- 
ent bodies  which  compose  it;  of  Mercury,  lost  in  the  rays  of  the  sun;  of  Venus  and 
9f  JHors,  in  the  neighbourhood  of  our  earth,  but  which  are  not  attended  by  any  moon 
w  satellite;  of  Vesta,  Juno,  Ceres^  and  Pailas,  which  are  so  closely  connected  with 
each  other;  and  lastly,  of  Jupiter,  Saturn,  and  Uraams,  each  surrounded  by  a  mag- 
nificent train  of  satellites,  or  secondary  planets.  It  is  still  farther  the  business  of  the 
astronomer,  to  demonstrate  that  the  magnitude  of  the  sun  is  1,884,462  times  greater 
than  that  of  our  planet,  which,  in  this  respect,  is  in  like  manner  surpassed  by  Ju- 
piter 1,281  times;  by  Saturn  995  times,  and  by  Uranus  80  times;  while  all  the  other 
]^ets  are  inferior  to  it.* 

As  geog^raphy  exclusively  is  our  province,  it  is  sufficient  for  us  to  borrow  such 
notions  belonging  to  astronomy,  as  are  necessary  for  comprehending  the  terms  em- 
plojed  in  reference  to  geographical  maps,  and  for  conceiving  the  truth  of  the  me- 
thods  used  in  constructing  these  representations  of  our  globe. 

The  spherical  form  of  the  earth  is  the  fundamental  principle  of  all  ma- 
thematical geography.  The  proofs  of  this  truth  present  themselves  to 
the  senses.f  The  phenomena  of  the  heavens  discover  it  to  us;  tcrres- 
tria]  appe€Lrances  also  render  it  obvious.  We  shall  begin  with  the  latter. 

Were  we  placed  in  a  vast  plain  of  Arabia,  or  on  the  surface  of  the 
ocean,  no  mountain  would  there  intercept  the  objects  situate  within  the 
range  of  our  vision*     Why  then  do  we  not  see  elevated  objects  only  di- 
mmish in  apparent  magnitude,  as  they  recede  from  our  view,  without  any  portion  be- 
ing hid ;  as  would  certainly  be  the  case  if  we  were  upon  the  same  horizontal  plane 

*  See»  tn  the  Sequel  of  this  Book,  the  SifnopHcal  Table  of  the  solar  System.    Consult  La- 
place, Exposition  du  Systdiiie  da  Monde ;  Biot^  Astronomie  Physique. 
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with  them?  Why  do  towers,  vesselst  and  mountainSy  when  we  reOede  from  them, 
appear  to  sink  below  the  horizon,  commencing  with  the  base?  and  why,  oo  the  con- 
tnury,  when  we  approach  them,  do  these  objects  show  first  their  summits,  and  there- 
after their  middle,  and  last  of  all  their  lower  parts?  These  phenomena,  which  every 
one  has  an  opportunity  of  observing,  prove  evidently  that  every  apparent  plane  upon 
the  earth  is  a  curve  surlace.  It  is  the  convexity  of  this  surface  wluch  conceals  from 
the  eye  of  the  spectator,  upon  the  beach,  the  hull  of  the  vessel  of  which  he  sees  the 
masts  and  sails.  But  since  we  kuow  that  these  things  happen  uniformly  towards 
whatever  part  of  the  earth  we  travel,  whether  towards  the  east  or  towards  the  west, 
towards  the  north  or  towards  the  south;  since  we  find  that  this  assemblage  of  curve 
surfaces  is  no  where  sensibly  interrupted,  it  is  impossible  to  avoid  drawing  the  con- 
elusion,  that  the  whole  surface  of  the  earth  is,  on  all  sides,  nearly  regularly  curved; 
or,  in  other  words,  that  the  earth  is  a  body  approaching  in  figure  more  or  less  to  a 
sphere. 

The  object  at  which  the  first  observers  of  the  stars  aimed  in  their  re- 
searches was,  without  doubt,  to  find  certain  guides  in  the  voyages  which 
either  curiosity  or  necessity  prompted  them  to  undertake*  They  remaris- 
ed  that  the  sun,  their  first  guide,  occupied,  in  the  celestial  hemisphere,  a  place  oppo' 
site  to  certain  stars,  which  every  night  were  constantly  visible  over  their  heads,  while 
other  stars  disappeared  and  re-appeared  alternately.  Their  attention  was  particu- 
larly attracted  by  the  poU  slar:  they  mariied  this  point  in  the  heavens,  which,  itself 
alone  immovable,  appears  to  serve  as  a  pivot,  or,  ac;cording  to  the  Greek  expres- 
sion, as  a  pole,*  to  ihe  apparent  motions  of  the  heavenly  bodies.  They  next  traced 
a  meridian  Itne,  that  is,  a  right  line  in  the  direction  from  the  sun  at  noon  to  the  pole 
star;  and  however  imperfect  this  first  operation  may  have  been,  it  was  sufficient  to 
mark  out  to  them  the  four  quarters  >of  the  world,  usually  denominated  the  cardinal 
points.  Now,  if  they  proceeded  towards  the  norUi,  they  saw  the  pole  star  take  a  po- 
sition more  elevated  in  the  heavens,  with  regard  to  the  circle  which  on  all  sides  bound- 
ed their  view,  and  which  is  named  the  h^rizon,1[  Did  they  go  towards  the  south, 
this  same  star  appeared  to  sink,  and  others,  before  invisible,  appeared  successively 
to  rise.  It  was  therefore  impossible  that  the  line  whose  direction  they  followed, 
could  be  a  straight  line  traced  upon  a  horizontal  plane;  it  could  only  be  a  curve,  an 
arc  of  a  circle,  to  which  corresponded  another  arc  of  an  imaginary  circle  in  the  hea- 
vens. But  as  the  same  changes  of  the  horizon  had  every  where  taken  place,  it  was 
natural  to  conclude  that  the  earth  had  at  least  a  circular  form  from  north  to  south. 

It  was  without  doubt  by  some  such  reasoning  that  Anaximander,  and  some  other 
t>f  the  ancient  pliilosophers,  were  led  to  regard  Uie  figure  of  the  earth  as  cyUndrieal.'l 

Astronomical  observations,  by  being  multipUed,  were  rendered  perfect.  The  mo- 
tions of  the  heavenly  bodies  were  calculated  fi'om  fixed  epochs;  and  the  periodical 
return  of  ecUpses  was  determined.  It  was  then  easily  perceived,  that  the  sun  rises 
sooner  to  those  who  dwell  more  towards  the  east,  and  gradually  later  to  others  in 
proportion  as  they  are  removed  to  the  west;  for  if  an  ecUpse  of  the  moon  is  observed 
at  Paris  and  at  Vienna,  and  if  this  ecUpse  begin  when  it  is  ten  o'clock  at  ni^t  at 
Paris,  it  will  be  near  eleven  o'clock  at  Vienna  before  its  commencement  is  observed; 
so  that  the  sun  must  rise  sooner  to  the  inhabitants  of  Vienna,  than  to  those  of  Paris. 
This,  however,  could  not  happen  unless  the  surface  of  the  earth  were  curved  fi'om 
east  to  west;  for  were  it  flat,  the  sun  would  begin  to  illuminate  all  parts  of  the  face 
of  it  at  the  same  instant. 

Lastly,  when  by  a  series  of  observations,  we  are  fuUy  cmivinced  that  the  eclipses 
of  the  moon  are  caused  by  the  conical  shadow  of  the  globe  of  the  earth,  we  have  m 
complete  confirmation  of  all  the  preceding  proofs  in  favour  of  the  rotundity  of  Uie 
earth ;  and  we  see  at  the  same  time,  that  the  globe  of  the  earth  is  not  subject  to  any 
great  irregularity;  since,  in  all  possible  positions,  its  shadow  upon  the  disk  of  the 
moon  is  found  to  be  terminated  by  an  arc  of  a  circle. 
CoQflniicdby  |      The  numerous  voyages  which  have  been  made  round  the  worid,  have 

•  Uoxoc,  n  pivot,  from  jroxuy,  to  tqm.  +  From  Wiiy,  to  bound,  to  circumscribe. 

*  Arist.  de  CtelQ,  Kb.  ii.  op.  IS. 
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fxisWy  Bbot  die  mouths  of  all  diose  who  persisted  ki  regarding  the  earth  I  gwpyj** 
as  a  round  plane,  or  a  hemispherical  disk.  Navigators,  such  as  Magellen  | 
and  Drake,  saihng  from  Europe,  have  pursued  a  course  always  towaids  die  west 
(making  only  some  deviations,  in  order  to  double  the  lands  which  stretch  towards 
the  floudi;)  and  without  quitting  this  general  direction,  have  returned  to  the  same 
place  whence  they  set  out    Upon  a  ckcular  plane  we  might  indeed  perform  a  cir- 
cniar  voyage,  but  that  by  continuaUy  changing  the  direction.     Htemskerk,  when  he 
wintered  at  Nova  Zembla,  confirmed  what  astronomers  had  concluded  from  the 
spherical  figure  of  the  earth; — namely,  that  the  days  and  nights  near  the  poles  ex- 
tend to  several  months.     Finally,  Cook,  in  approaching  as  near  as  possible  to  the 
southern  polar  circle,  found  that  the  voyage  round  was  always  diminished  propor- 
fionably  to  the  diminution  of  his  distance  from  the  pole ;  so  thai  we  have  thus  obtain- 
ed an  ocular  proof  of  Ae  rotundity  of  the  earth  towards  the  south  pole,  as  well  as  to- 
wards the  north. 

So  many  united  proofs,  as  well  as  the  accuracy  of  so  many  astrono- 
mical observations,  all  of  which  have  been  made  and  calculated  upon  the 
supposition  of  the  sphericity  of  our  earth,  leave  no  room  for  reasonable 
doubts  upon  die  subject.  Respect  for  the  Sacred  Writings,  which,  in  speaking  of 
the  earth,  employ  expressions  borrowed  from  ordinary  language,*  ought  not  to  in- 
duce us  to  reject  a  physical  trudi  altogether  foreign  to  the  moral  truths  which  reli- 
gion teaches,  In  vain  does  ignorance  demand  of  us  how  the  earth  can  remain 
suspended  in  the  air  without  any  support.  Let  us  look  upon  the  heavens,  and  ob- 
serve how  many  other  globes  roll  in  space.  The  force  which  supports  them  i» 
unknown  to  us  ;  but  we  see  its  effects,  and  we  investigate  the  laws  according  to 
which  these  effects  take  place.  Let  us  then  lay  aside  all  uneasiness  concerning  the 
aniipodeSj  that  is,  the  people  of  the  earth  whose  feet  are  turned  towards  ours  :  there 
is  upon  the  globe  neither  high  nor  low ;  the  antipodes  see,  in  like  manner  as  we  do, 
the  earth  imder  their  feet,  and  the  sky  over  their  heads. 

What  would  we  gain  by  supposing,  as  Homer  does,  that  under  the  earth  are 
placed  a  range  of  columns  guarded  by  Atlas,  or  by  imagining  it  to  rest  upon  nine 
pillars,  as  the  Scandinavians  betieved,t  or  upon  four  elephants,  according  to  the 
opinion  of  the  worshippers  of  Bramah  ?  Upon  what  would  these  elephants,  or 
these  columns  rest  ?  Our  thoughts,  however  far  they  proceed,  must  always  at  length 
stop  short,  and,  afiHghted,  recoil  from  that  infinity  which  surrounds  us  on  every 
side,  and  which  it  is  folly  to  attempt  to  comprehend.  But  some  more 
reasonable  observers  will  say.  Do  not  the  Andes  and  the  Alps  make  it  evi- 
dent that  tiie  earth  is  an  irregular  body,  and  not  at  all  round?  We  answer; 
est  mountain  known,  which  is  Chhnborazo,  in  Peru,  rises  to  21,424|  feet  above  the 
surface  of  die  sea.  This§  height  is  nearly  -g^^^  of  the  earth's  greatest  circumfer- 
ence, and  j^jf  of  its  axis.  Upon  an  artificial  globe  of  twenty-one  feet  in  cu-cum- 
ference,  or  6|  feet  in  diameter,  Ghimborazo  could  only  be  represented  by  a  grain 
of  sand  less  tiian  one-twentieth  of  an  inch  in  thickness.  Irregularities  so  imper- 
ceptible do  not  deserve  to  be  taken  into  consideration.  We  shall  see,  in  the  fol- 
lowing Book,  that  the  true  differences  which  exist  between  our  globe  and  a  perfect 
sphere,  are  known,  measured,  ana  estimated.  But  before  setting  forth  this  result, 
deduced  from  observations  the  most  scientific  which  have  been  made  in  modem 
tunes,  it  is  necessary  to  point  out  more  precisely  some  of  the  relations  which  con- 
nect this  earth  with  the  other  heavenly  bodies,  and  to  show,  according  to  Lalande 
ftnd  Biot,  in  n^hat  manner  these  astronomical  principles  are  connected  with  mathe- 
matical geography. 
From  a  simple  view,  we  learn  that  the  stars  with  which  the  nocturnal  vault  of  the 

*  Psahn  xziv.  3.  xxxvi.  6.    Comp.  Lactant.  L  Ui.  ch.  S4.    Augif9tin»  De  Civ.  Dei»  XVI.  9. 
t  rofti«/>a,  stroph.  3. 

**  Mo  m^  ek  heiaia 

"  Nio  iindL** 
^  Or  about  6531  French  metres. 

S  It  has  since  been  discovered,  that  some  nountuna  in  Tibet  rise  abput  5000  fleet  higphet* 
The  sccuracy jof  the  dftta  of  this  adinfs^remtnt  Is,  however,  dabioqi. 


Irregultrldet 
of  the  globe. 

The  high- 


I 


4  BOOK  FIRST. 

heavens  is  bespangled,  appear  to  move  from  east  to  west,  each  descnJiiog  a  portioiB 
of  a  circle.  If  we  observe  this  motion  more  attentively,  it  appears  to  be  performed 
about  a  point  which  alone  remains  immovable :  this  point  has  received  the  name 
Foiei.  I  of  pole,  which  signifies  a  pivot     The  star  which  is  situated  nearest  to 

this  point,  is  caUed  the  pole  itar.  The  celestial  vault  is  conceived  to  present  itself 
under  the  appearance  of  a  sphere ;  there  must  therefore  be,  in  the  half  which  is 
invisible  to  us,  another  immovable  point :  this  point  is  the  south  ceUMtial  pole^ 
as  that  which  we  see  is  the  north  celeslitd  pole.  The  imaginary  line  which  passea 
through  these  two  points,  and  through  the  centre  of  the  world,  is  named  the 
axis  of  the  world,  from  a  Greek  word  which  signifies  an  ttxle.  This  line  passing 
through  our  globe  forms  at  the  same  tim^  its  axis,  and  marks  upon  the  surface  of 
the  earth  two  pomts  corresponding  to  the  poles  of  the  heavens,  and  which  are  deno- 
minated terrestrial  poles.  That  which  answers  to  the  pole  star,  is  called  the  north 
pole,  or  the  'arctic  pole  ^*  the  opposite  pole  is  named  the  south  pole,  or  tmtarctic  pole^f 
Horizon.  The  point  of  the  horizon  which  corresponds  to  the  north  pole,  is  the 

Meridian.  north»  and  the  opposite  point  is  the  south.    The  circle  perpendicular  to 

the  horizon,  which  passes  tlut>ugh  these  points,  and  consequently  also  through  the 
poles,  is  called  by  astronomers  Sie  meridian ;  it  divides  the  visible  celestial  hemir 
sphere  into  two  equal  parts ;  so  that  the  stars,  at  the  moment  when  they  appear 
upon  this  circle,  are  at  the  middle  of  their  apparent  course  ;  it  is  the  passage  of  the 
sun  over  this  same  circle  which  determines  the  instant  of  noon. 

We  have  abready  spoken  of  the  meridian  line,  or  of  the  Une  which  joins  the  north 
point  of  the  horizon  with  the  south.  A  line  perpendicular  to  the  meridian  line,  and 
conceived  to  be  extended  both  ways  till  it  meets  the  horizon,  marks  upon  thi^  circle 
cudiua  two  opposite  points,  each  90  degrees  distant  from  the  north  and  south ; 

^"^^  and  to  which  are  appropriated  the  names  of  east  and  west. 

We  may  illustrate  these  definitions  upon  an  artificial  globe,  or  by  means  of 
%ure  1. 

uiastntkms.  |  Let  the  circle  NEMO  represent  the  horizon,  and  the  point  A  the  cen- 
tre, at  which  the  observer  is  placed ;  the  letters  a^  b,  c,  and  d,  e,  f,  will  indicate  por- 
tions of  circles  which  the  stars  appear  to  describe  about  the  pole.  Those  stars  whose 
polar  distance  is  not  greater  than  the  arc  PN,  which  measures  the  elevation  of  the 
north  pole  above  the  horizon,  appear  to  describe  complete  circles,  such  as  S  A, 
t,  k ;  the  point  N  marks  the  north  point  of  the  horizon,  M  the  south ;  and  conse^ 
quently  MN  represents  the  meridian  line.  The  celestial  meridian  is  represented 
by  the  semicircle  MZN,  of  which  the  plane  is  supposed  perpendicular  to  that  of  the 
horizon  NEMO,  and  which  passes  through  the  points  M  and  N.  This  circle  cuts 
at  the  points  c  and  e,  the  arcs  ab  c  and  d  e  f  into  two  equal  parts.  The  east  point 
of  the  horizon  is  represented  by  the  point  £,  and  the  west  by  the  point  O :  it  is 
from  E  towards  O  that  the  stars  appear  to  move,  passing  in  the  nuddle  of  their 
<^ourse  through  somo  pomt  of  die  celestial  meridian. 

The  true  cause  of  these  appearances,  is  the  motion  by  which  the  earth  turns 
round  its  own  axis,  from  west  to  east  in  Uie  space  of  twenty-four  hoia^.  We  pro- 
ceed now  to  explain  this  motion  by  means  of  figure  2,  which  represents  the  globe  of 
the  earth.  We  shall  suppose  the  point  A  to  be  the  place  of  the  observer,  EMON 
his  horizon,  and  the  straight  line  P  p  to  represent  the  axis  round  which  the  earth 
performs  its  motion  of  rotation. 

It  is  easy  to  perceive,  that  the  horizon  of  the  observer,  since  it  turns  along  with 
him  during  the  rotation  of  the  earth,  must  advance  towards  the  stars  successively, 
so  as  to  give  them  the  appearance  of  gradually  approaching  the  horizon ;  in  the 
same  manner  as  a  vessel  leaving  or  approaching  the  land  causes  the  objects  on 
shore  to  appear  to  the  eyes  of  an  observer  on  board  to  be  in  motion. 

As  the  plane  MZN  of  the  meridian  turns  at  the  same  time  with  the  horizontal 
plane  NEMO,  to  which  it  is  perpendicular,  it  must  point  successively  to  the  same 
stars,  which  will  then  appear  in  the  middle  of  that  part  of  their  course  which  they 

*  From  the  Greek  word  tf^xror,  the  bear,  a  constellation  in  the  neighbourhood  of  the  north 
pqlc.  t  From  ths  Gr^ck  words  airtf  9ppa»ite  ta^  and  ccjftrof,  the  bear. 
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describe  above  the  horizon.  As  soon  as  the  star  touches  the  western  verge  of  the 
horizon,  that  star  appears  to  set^  and  ceases  to  be  visible  until  the  motion  of  the  earth 
has  brought  back  upon  it  the  eastern  boundary  of  the  same  circle. 

This  explanation  gives  directly  a  reason  for  the  diurnal  appearing  and  disappearing 
of  the  stars»  and  of  ^  sun.  But  in  order  to  conceive  the  use  which  is  made  of  these 
celestial  appearances  in  astronomy  and  geography,  it  qiust  be  observed  that  the^ 
motions  are  measured  only  by  angUiy  withou(»aay  regard  to  absolute  length  and  real 
distances.  For  example,  if  the  star  )r,  fig.  2,  appear  first  in  the  horizon 
in  the  direction  of  the  visual  ray  AF,  and  be  seen  afterwards  in  the  di- 
rection of  the  ray  AG,  the  eye  of  the  spectator  measures  only  the  angu- 
lar space  FAG ;  it  determines  only  the  arc  of  the  circle  comprehended  in  this  an- 
gle^  and  not  the  length  of  the  radius.  This  arc, is  estimated  in  degrees,  and  parts  of 
a  degree.    The  circumference  of  eyeary  cirfle,  whether  a  great'cijrcle  or  a  small,  is 
supposed  to  be  divided  into  360  degrees;  each  degree  is  divided  into  60  minutes,  and 
each  minute  is  subdivided  into  60  seconds. 

It  is  eai^  to  see  that  we  may,  with  regard  to  the  heavenly  bodies,  substitute,  for 
the  plane  N£MO,  which  touches  the  earth,  a  parallel  plane,  passing  through  the 
centre.  The  reason  is,  that,  when  a  star  situated  at  I  appears  ia  the  horizontal 
plane  which  touches  the  earth  at  the  point  A,  an  observer,  placed  at  the  cenfre  of 
the  earth,  would  see  the  same  star  upon  the  line  CI,  so  that  it  would  appear  elevated 
only  by  the  angle  IG  n,  which  will  be  soifeiuch  the  smaller,  according  as  the  star  is 
more  distant.  The  figure  renders  this  evident  with  regard  to  the  star  si^iated  at 
the  point  H.  The  distance  of  the  stani  being  almost  infinite,  eompared  with  the 
semidiameter  of  the  earth,  which  separates  the  place  of  the  observer  from  the  cen- 
tre of  the  globe,  this  angle  becomes  insensible  for  the  fixedatars,  and  very  small 
for  the  planets. 

We  may  substitute  then  without  error,  fig.  3,  instead  of  the  prec^eding  figure,  as- 
suming for  the  horizontal  plane,  with  regard  to  the  stars,  the  plane  NEMO  passing 
through  the  centre  of  the  earth,  and  parallel  to  the  plane,  touching  it  in  A ;  or,  what 
is  the  same  thing,  perpendicular  to  the  radius  CA,  drawn  from  this  point  to  the  cen- 
tre of  the  earth.  We  may  conceive,  in  the  same  manner,  the  plane  of  the  celestml 
meridian  MZN,  to  be  extended  indefinitely  around  the  centre  C  of  the  earth,  through 
irhich  It  ought  necessarily  to  pass,  since  it  passes  through  the  axis  P  p.  This  plane 
determines  upon  the  surface  of  the  earth  a  circle  PA  p,  which  passes  through  th* 
poles ;  this  circle  is  the  terrestrial  meridian  of  the  place  A,  and  at  the  same  time,  of 
tU  the  places  situated  upon  its  circumference. 

We  ought  to  observe  here,  that  the  horizon  represented  by  the  cbcle  N£MO,  and 
which  passes  through  the  centre  of  the  earth,  is  called  the  rational  horizon^  to  dis- 
tinguish it  from  the  circle,  which  is  a  tangent  to  the  surface  that  bounds  the  view,  and 
which  is  called  the  sensible  horizon^ 

The  line  drawn  from  the  centre  of  the  globe  through  the  place  of  an  ob-  |  zenitb. 
s^ver,  ascertains  in  the  heavens  the  position  of  a  point  Z.  This  point  is  perpendicu- 
larly over  the  head  of  the  observer,  and  is  called  ihe  zenith;  the  same  line  produced 
through  the  globe,  marks,  in  the  opposite  part  of  the  heavens,  another  point 
7,  which  is  called  the  nadir.  Nadir. 

The  position  of  the  line  ZAC,  which  is  called  the  vertical  line,  is  as-  veitieai  Um.  ' 
certained  by  the  direction  which  heavy  bodies  take  in  falling,  as  that  of  the  horizon- 
tal plane  is  indicated  by  the  surface  which  water  at  rest  and  of  inconsiderable  ex- 
tent naturally  presents.  The  vertical  line,  or  that  which  is  ascertained  by  a  thread 
vhen  stretched  by  a  plummit,  is  perpendicular  to  a  like  surface.  This  is  the  pro- 
per place  to  point  out  the  precise  situation  of  the  antipodes.  As  gravity  tends  every 
vbere  towards  the  interior  of  the  globe,  it  acts  at  a  in  the  direction  za  opposite  to 
ZA;  in  both  places  bodies  fall  towards  the  surface  of  the  earth.  The  people  placed 
at  a,  having  their  feet  opposite  to  the  feet  of  those  who  are  at  A,  are  called  the  ofi- 
tfodes  of  these  last.     The  zenith  of  the  one  is  the  nadir  of  the  other. 

It  follows  frpm  this  definition,  that  the  horizon  must  change  its  position    amoge  of  Um 
fdatively  to  the  stars,  when  the  observer  changes  his  place  upon  the  sur-    ^••'^»*»^ 
^  of  the  eifth..  If  h^  removes,  for  example,  from  A.  to  a,  fig.  4,  directly  along  the 
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same  meridian  from  north  to  south,  the  horizontal  viitiai  ray  NM,  will  become 
nm^  so  that  a  star  B,  situated  upon  the  prolongation  of  the  former  ray,  will  appear 
to  be  elevated  above  the  horizon,  fun  by  the  angle  EC  m,  which  is  precisely  equal  to 
that  formed  by  the  radii  €A,  €  a  drawn  to  the  centre  of  the  earth;  for  the  angles 
ACM  and  a  C  m,  being  right  angles,  if  we  take  from  each  the  common  angle  M€  a, 
il  is  evident  that  the  remaining  angles  MC  m  and  AC  a  are  equal. 

It  was  upon  this  principle  &at  Posi^nius,  having  observed  that  the  star  kiiown  by 
the  name  CanopuSj  appeared  m  the  horizon  at  Rhodes,  while  it  appeared  at  Alexan- 
dria i9  Egypt,  elevated  by  the  48th  part  of  the  circle,  or  7  degrees  and  a  half,  con- 
cluded that  Rhodes  was  distant  from  Alexandria,  in  the  direction  of  the  meridian,  by 
the  48tfi  part  of  that  circle.  It  is  true  that  the  Greek  philosopher,  from  being  igno- 
rant that  Rhodes  and  Alexandria  are  not  under  the  same  meridian,  was  wrong  in 
imagining  that,  by  tUs  observation,  he  llad  determined  the  whole  circumference  of 
the  earth.  Still,  however,  his  principle  is  true;  it  is  the  same  that  is  employed  at 
the  present  time  in  order  to  arrive  at  the  most  exact  determinations ;  for,  before  mea- 
suring upoa  the  earth  the  distance  between  any  two  points,  it  is  necessary  first  to  find, 
by  means  of  observations  made  upon  the  same  star,  what  ratio  the  arc  A  o  of  the 
meri^iim  passiilg  thrqugh  the  two  points  of  observation,  bears  to  the  whole  circum- 
ference.    .  » 

By  this  observation  is  ascertained  the  relative  position,  with  regard  to  north  and 
south,  of  on»  place  a  to  another  A ;  but  in  order  to  determine  in  a  manner  more  pre- 
cise, theposition  of  these  placea^there  is  required  some  fixed  term  of  comparison.  For 
this  purpose  we  conceive  a  plane  to  pass  through  the  centre  of  the  earth  at  right  an- 
gles to  the  axis  of  rotation,  and  to  determine  upon  its  spherical  surface  a  circumference 
G£F,  fig.  5,  every  foint  in  which  is  at  the  same  distance  from  the  poles  P  and  p. 
Equaunr.  |  This  circle  is  called  the  equator.  Now,  if  an  observer  be  situated  upon 
the  equator,  the  Iwo  poles  will  be  found  exactly  in  the  horizon ;  but  according  as  he 
removes  from  i]^»  circle  towards  either  pole,  Uiat  pole  to  which  he  approaches,  will 
rise  above,  while  the  other  sinks  below  the  horizon.  Thus  when  he  is  at  a,  fig.  4, 
Uy  pole  P  appears  elevated  above  the  horizon  by  the  angular  space  PC  n,  and  when 
he  arrives  at  A^  this  angle  being  increased  by  NC  n,  becomes  PCN. 
Height  of  Uie  I  The  height  or  elevation  of  the  pole  above  the  horizon  of  any  place,  is 
^^^^  I  equal  to  the  angular  distance  of  that  place  from  the  equator,  estimated  in 

die  direction  of  the  meridian.  For  the  angles  ACN  and  6CP,  fig.  5.  being  right 
angles,  if  we  take  away  the  common  angle  ACP,  there  remains  the  angle  AC6 
equal  to  NCP.  By  .inspecting  the  same  figure,  we  perceive  that  the  height  to  which 
the  points  of  the  equator  rise  above  the  horizon  is  equal  to  the  complement  of  the 
angle  ACQ. 

It  is  sufRcient,  therefore  to  determine  for  any  place  the  height  of  the 

pole  above  the  horizon,  in  order  to  find  the  angular  distance  of  that  place 

from  the  equator. 

In  the  regions  of  the  globe,  where  one  of  the  poles  appears  elevated  above  the 
horizon,  the  stars  called  circumpolar,  that  is,  those  stars  which  never  set,  furnish 
directly  the  means  of  determining  the  height  of  the  pole.  As  they  appecvr  to  de- 
scribe circles  about  the  celestial  pole,  each  must  appear  equally  removed  from  it  in 
all  directions ;  and  as  they  twice  pass  the  meridian  during  a  diurnal  revolution  of  the 
earth,  namely,  once  above  the  pole,  and  once  below  it,  we  have  only  to  measure 
their  angle  of  elevation  in  each  of  these  positions,  and  to  take  the  arithmetical  mean 
between  the  results,  in  order  to  obtain  the  elevation  of  the  pole. 

By  measuring,  for  example,  at  Paris,  during  a  long  winter's  night,  the  two  meri- 
dian altitudes  of  the  pole  star,  we  find  that,  when  it  passes  above  the  pole,  its  alti- 
tude is  60^  37';  and  that  when  it  passes  below,  it  is  47^  4';  the  sum  of  these  being 
97°  41';  the  mean  is  about  48°  50%  which  is  within  a  few  seconds  of  the  altitude  ot* 
the  pole  at  Paris,  or  of  the  distance  of  that  city  from  the  equator. 

It  is  not  enough  to  know  merely  the  distance  of  a  place  upon  the  earth 

from  the  equator ;  because  this  distance  is  common  to  aU  the  places 

which  are  situated  upon  a  circle  tranced  upon  the  surface  of  the  globe  by 
''.  plane  parallel  to  the  plane  of  the  equator,  and  passing  through  the  place  in  que^r- 
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tion.  In  ordtir  to  ^l?g«ipg^ial»  places  equally  distant  from  the  equator,  it  is  necessary 
to  know  their  meridians,  the  meridian  being  different  (or  each  {^ace.  The  obser- 
vatioo  of  the  celestial  motions  may  be  here  again  successfully  employed  in  the  man- 
ner which  we  are  now  to  point  out  We  have  seen  that  the  circles  of  the  different 
raeriditns,  PAp,  PLp,  PM  p,  &c.  fig.  6,  intersect  each  i^er  in  the  axis  PCp,;  but 
since  all  tiiese  meridians  turn  upon  this  line,  they  must  also  correspond  successively 
to  the  same  star ;  and  the  time  which  elapses  between  the  passage  of  two  meridians, 
containing  between  them  any  angle,  will  thus  be  to  the  time  of  the  entire  rotation, 
as  the  angle  contained  by  these  meridians  is  to  the  whole  cftcumference  of  the  cir^ 
cle.  Hence,  if  we  could  measure  the  first  of  these  intervals,  in  order  to  compare 
it  with  the  second,  we  would  be  able  to  deduce  th^  angle  which  the  two  proposed 
meridians  formed  with  each  other.  To  obtain  this  comparison,  it  is  necessary  that 
we  should  be  able  to  indicate,  by  a  signal  visible  at  the  same  time  at  places  under 
the  two  meridians,  the  moment  at  \duca  a  star  a{^[>ears  upon  one  of  these  meridians, 
this  instant  must  be  noted,  and  a  well  regulated  clock  will  measure  thb  time  which 
elapses  between  this  passage  and  that  of  the  smae  star  over  the  other  meridian. 

When  we  have  determined  by  this  mediod  the  angle  which  the  meridian  PLp,  pasl^- 
ing  through  the  place  L,  makes  with  tne  meridian  PAp,  passing  through  a  given 
place  A,  the  place  L  becomes  entirely  determined,  jurovided  that  we  already  knoiv 
its  distance  GL  from  the  equlUor  E6F ;  for  it  will  necessarily  be  situated  at  the  in* 
tersection  of  the  semicircle  PLp,  and  the  farallel  LM,  drawn  at  this  given  distance. 

The  shortest  distance  of  a  place  from  the  equator  is  termed  its  loHHiae.    y!'^^^^^^ 
This  distance  is  measured  by  an  arc  of  the  meridian  comprehended  be-    kngitvdt.    ■ 
tween  the  place  and  the  equator.  Latitude  is  north  for  those  places  which  lie  between 
the  north  pole  and  the  equator,  and  it  is  south  for  places  A  the  opposite  hemisphek. 

The  angle  contained  by  two  meridians,  mecusured  by  an  arc  of  the  equator,  or  o^ 
a  chrcle  parallel  to  it,  is  termed  the  difference  of  longiitKie  of  the  places  situa^d 
under  these  two  meridians.  That  we  may  estimate  these  differences  in  an  absolute 
manner,  it  is  necessary  to  assume  ajirat  mmdMst,  the  choice  of  which  is  altogether 
arbitrary,  and  has  varied  at  different  periods.  The  absolute  longitude  of  a  place  is 
therefore  the  angle  which  the  roeridan  of  thA  place  forms  with  the  first  meridian. 

We  have  just  seen  that  the  determination  of  the  difference  of  longitude  of  two 
places  upon  the  earth  requires  the  use  of  a  signal  visible  at  th9%ame  time  at  both 
places.  It  is  evident,  that  for  places  separated  by  any  consideiable  distance,  J)i4 
only  signals  sufficiently  elevated  must  be  sought  among  the  stars.  It  is  indeed  by 
means  of  these  celestial  bodies  that  the  geographer  determines  the  position  of  places. 
We  must  therefore  acquire  some  idea  of  their  motions,  particularly  of  the  motions 
of  the  stui  and  moon. 

Every  i^tentive  observer  of  the  heavens  cannot  but  have  remarked  that 
the  sun,  besides  its  apparent  diurnal  motion,  which  it  has  in  common  with 
^  the  stars,  appears,  in  the  course  of  a  year,  to  change  its  place  in  a 
tv<^old  manner.  First,  it  appears  to  rise  sod  to  sink  alternately  to\^ard8  one  or 
other  of  the  poles,  or  towards  the  north  and  south.  Again,  if  we  observe  its  place 
•numg  the  stars,  it  appears  either  that  the  sun  recedes  daily  towards  the  east,  or  that 
the  stars  advance  in  the  opposite  direction ;  for  the  stars  which  we  see  at  any  time 
set  immediately  afler  the  sun,  are,  on  the  following  evening,  lost  among  the  rays  of 
^  setting  sun ;  some  days  afterwards  they  re-appear  in  the  east,  and  their  rising  pre- 
^des  daily  more  and  niore  that  of  the  sun.  At  last,  af^r  a  year,  or  about  365  days, 
sun  and  stars  are  again  seen  in  the  same  relative  pontion. 

The  complexity  of  ^ese  motions  is  yet  increased  l^  the  confusion  presented  by 

apparent  motions  of  the  other  planets ;  sometimes  they  seem  to  be  htnrried  along 

k  ui  impetuous  whirlwind,  at  other  times  they  appear  to  become  stiCtionary,  or  even 

^  acquire  a  retrograde  motion.    The  impossibility  of  reconciling  this  confusion  of 

heavens  with  the  most  simj^e  principles  of  physical  science,  invo\yed  Ptolemy, 

cho-Brah6,  and  all  others,  wholike  them,  maintained  the  doctrine  of  the  immo- 
of  our  earth,  in  a  h^yrinth  of  contradictory  hypotheses.'  Coper-  I  nypoiiwMcr 
reduced  this  chaos  into  perfect  order  and  regulsoity^  by  supposing,  j  <^«p«»*«^ 

tb  some  ailciOnt  jdiHodOph^s,  ibat  while  fhe  earth  turns  upon  its  own  a^ds  frotn  west 
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to  east  in  the  interval  of  a  day,  ita  masa  having  at  die  same  time  a  motion  in  abao* 
lute  space,  likewise  from  west  to  east,  performs,  in  a  plane  inclined  to  the  equator, 
an  entire  revolution  round  th^  aim  in  the  space  of  a  year. 

This  double  motion,  which  some  minds  still  find  it  difficult  to  conceive,  presents 
itself  nevertheless  to  our  view  in  the  top  which  furnishes  an  amusement  of  child- 
hood ;  at  the  same  time  that  it  turns,  by  a  motion  of  rotation,  upon  the  piece  of 
iron,  which,  passing  through  it,  forms  its  axis,  it  describes  also  upon  the  ground  an 
orbit  composed  of  curves  which  depend  upon  the  impulse  that  it  has  at  first  received. 

We  proceed  to  the  explanation  of  the  apparent  mdtions  of  the  sun, 
according  to  the  hypothesis  of  Copernicus.  The  axis  of  the  earth, 
with  regard  to  the  plane  of  the  ecliptic,  that  is,  of  the  circle  which  the  centre  of  the 
earth  describes  in  its  annual  motion  round  the  sun,  remaining  always  parallel  t« 
itself,  presents  alternately  each  of  its  poles  towards  the  son.  This  phenomenon 
may  easily  be  iDiistrated  by  fig.  7,  in  which  the  lines  Vp^  which  are  parallel  to  each 
other,  represent  the  axis  of  the  earth,  S  the  centre  of  the  sun,  and  ABCD  the  elliptic 
curve  wluch  the  earth  describes  abovt  the  sun.  In  consequence  of  this  parallelism  of 
tfte  axis,  the  pole  P,  which  is  the  one  nearer  to  the  sun  when  the  earth  is  at  B,  be* 
comes  the  more  remote  when  the  earth  is  at  D  ;  because  in  the  former  position  the 
inclination  of  the  part  BP  of  the  earth's  axis  is  directed  towards  the  inside  of  the 
tvacre  ABCD ;  but  in  the  latter  it  is  directed  towards  the  outside.  At  the  two  in- 
termediate points,  A  and  C,  the  axis  PP  m  incUned  neither  towards  the  sun  nor  from 
it ;  but  in  every  other  point  of  the  orbit  ABCD,  it  necessarily  takes  an  inclined  po- 
sition relatively  to  the  sun.  These  different  positions,  being  the  cause  of  th^  difier- 
cnce  of  the  seasons,  deserve,  however,  to  be  explained  more  in  detail. 

Let  us  examine  the  position  in  which  tiie  pole  P  is  directed  towards  the 
sun,  and  which  is  represented  in  fig.  8. 

A  single  gl ddce  shows  us  that  the  surface  of  the  earth  is  at  every  instant 
divided  into  two  parts,  the  one  illuminated  by  the  sun,  and  the  other  depnved  of  his 
light  The  common  boundary  of  these  two  parts  is  determined  by  the  great  cir- 
cle IL  kj  whose  plane  is  perpendicular  to  the  line  SO  drawn  from  the  centre  of  the 
sun  to  that  of  the  earth.  To  this  line  we  suppose  the  sun's  rays  to  be  parallel ; 
seeing  that  from  the  great  distance  of  the  sun,  and  the  small  diameter  of  the 
eahh,  alt  conver^Hncy  or  divergency  become  insensible.  It  appears  evident, 
ftierefbre,  that  the*  circle  IL  A:,  which  is  denominated  the  circle  of  iUummationj 
embraces  the  whole  surface  which  the  earth  presents  to  the  sun.  Hence  we  see 
that  the  equator  ELF,  being  a  great  circle,  and  consequently  divided  into  two 
equal  parts  by  the  circle  of  iUumination ;  each  point  of  the  equator  must  necessa- 
rily be  illuminated  by  the  sun  during  half  the  time  that  the  earth  requires  to  perform 
its  diurnal  revolution.  We  see  besides,  that  aU  the  circles  described  by  the  different 
points  of  the  arc  PE  are  unequally  divided  by  the  circle  of  illumination,  and  that 
this  inequality  becomes  more  sensible  according  as  the  circles  are  farther  removed 
from  the  equator.  In  this  case  the  greater  of  the  two  portions  Ues  upon  the  illumi- 
nated side  of  the-^artb;  and  it  is  only  the  smaller  portion  which  lies  upon  the  daric 
side :  for  all  these  points,  therefore,  tiie  length  of  the  day  must  exceed  the  length  of 
(he  night  With  regard  to  the  whole  region  comprehended  within  the  circle  IK, 
described  by  the  point  I,  there  can  be  no  night,  since  that  circle  lies  entirely  upon 
the  illuminated  side  of  the  globe. 

The  other  hemisphere  E  p  F  must  necessarily  present  an  appearance  in  every 
respect  the  reverse  of  that  which  we  have  now  described.  The  length  of  the  days 
must  there  diminish  as  we  approach  the  pole;  and  the  polar  region,  which  lies  en- 
tirely upon  the  dark  side  of  the  earth,  is  buried  in  perpetual  night 

We  see  also,  by  the  same  fignre,  that  while  the  earth  revolves  upon  its  axis,  the 
point  in  which  the  line  SH6,  joining  its  centre  with  that  of  the  sun,  intersects  its 
surface,  traces  upon  it  a  circle,  all  the  points  of  which  come  successively  to  receive 
the  perpendicular  rays  of  the  sun;  but  if  we  remote  from  it  towards  either  pole,  we 
enjoy  only  the  oblique  rays.  Hence  it  follows,  the  nearer  a  place  is  to  the  circle 
passing  through  the  points  6,  H,  the  higher  will  the  sun  appear  to  rise  above  its  ho- 
rizoil. 
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the  eaitbis  situated  at  the  point  A  or  G.  In  thia  position  the  solar  ray  |  e%iuMk»M. 
SA  or  SC,  Fig.  7.  is  directed  towards  the  centre  of  the  earth,  in  m  line  | 
perpendicolar  to  the  axis;  and  the  equator,  as  well  as  all  the  circles  parallel  to  it, 
are  divided  into  equal  parts  bj  the  circle  of  illumination :  but  since  the  extent  of 
the  enlightened  part  of  the  earth  is  equal  to  that  of  the  dark  part,  the  length  of  the 
daj  must  therefore  be  equal  to  that  of  the  night,  for  evely  point  of  the  surface  ofHhe 
earth.  The  seasons  at  which  the  centre  of  the  earth  is  in  these  two  positions,  have 
been  denominated  the  equinoxes;  and  as  the  sun  is  then  in  the  plane  of  the  equator, 
that  circle  has  thus  received  the  name  of  the  eqttmocUai  Itne,  or  simply  of  the  Hu. 

The  time  which  elapses  during  the  earth's  motion  from  tlie  point  A  to 
the  point  B  in  figure  7,  is  denoI^inated  the  astrouomhtd  springs  for  the 
hemisphere  £PF.  As  the  earth,  setting  out  from  the  spring  equinox,  adxuK^es  in  its 
orbit,  the  plane  of  the  equator  becomes  more  and  more  depressed  in  relation  to  the 
sun,  which  appears  to  rise  towards  the  pole.  When  the  sun  has  attained  its«  greatest 
af^rent  altitude  at  the  pmnt  B,  the  se«i-axis  BP  of  the  easth  has  then  its  greatest 
possible  inclinatisn  towards  the  sun,  which  at  this  season  appears  nearest  to  the  pole 
P:  that  day  is  the  longest  of  the  year,  and  the  summer  of  the  hemisphere  KPF 
commences.     This  situation  of  the  axis  appearing  to  remain  the  same  for  several 
days,  this  point  is  called  the  summer  sebtice.     This  is  the  position  which  we  have 
examined  in  detail  in  figure  8,  and  which  corresponds  to  the  summer  of  our  regions. 
The  earth  having  arrived  at  the  second  equinex  C,  autumn  commences  in  the  hemi- 
sf^ere  which  we  inhabit    At  this  season,  the  sun,  appearing  to  descend  in  the  hea« 
vens,  returns  to  the  plane  of  the  equator,  in  which  ha  again  appears  to  perform  his 
diurnal  revolution.  Having  crossed  the  equator,  the  sun  still  appears  to  descend  be- 
low itj  while  the  semi-axis  CP  ipcKiteSy  at^the  same  time,  more  and  mere  in  the  op- 
posite direction,  until  the  earth  has  r^cbed  D,  the  point  at  which  the  winter  of  the 
hemisphere  £PF  commences:  the  axis  then  remaining  for  several  days  almost  in 
the  same  situation,  thn  pomt  is  named  the  ivinter  solstice.  The  position  of  the  earth 
at  thia  point  may  be  examined  by  help  of  figure  9,  which  represents  the  winter  of 
'our  regions.  The  durtition  of  this  season  is  determined  by  the  time  whi^  the  earth 
emplojm  in  returning  to  the  point  A.     During  this  period,  the  pole  P  is  approaching 
the  sun,  which  consequently  appears  to  aseeiid  towardis  the  equator,  at  which  it 
arrives  when  the  earth,  returning  to  the  point  A,  finishes  its  annual  revolution. 

In  the  opposite  hemisphere  £  p  F,  the  succession  of  the  seasons  is  r^veieed,  so 
that  the  sprii^  of  this  hemisphero  answers  to  the  autumn  of  the  other,  i^nd  so  on. 

We  remark  farther,  that  the  orlnt  of  the  earth  AB€D,  Fig.  7.  being  an  ellipse 
or  oval,  in  one  of  the  foci  of  which  the  sun  is  situated,  the  earth  employs  a  greater 
number  of  days  in  moving  from  the  point  of  the  fl|mng  equinox  A,  through  the  sum- 
mer solstice  B,  to  the  point  of  the  autumnal  equinox  C,  than  in  describing  the  re- 
maining part  of  its  orbit.  This  circumstance  gives  to  the  northern  he- 
misphere which  we  inhabit,  the  advantage  of  a  spring  and  a  summer  a 
Mtde  longer  than  those  enjoyed  by  the  inhabitants  of  the  southern  hemi- 
sf^re. 

The  first  astronomers,  in  order  the  better  to  estimate  thi»  apparent  mo-  |  tiw  sodiM. 
tion  of  the  sun,  referred  it  to  the  constellations  or  groups  of  fixed  stars  through 
which  the  sun  appears  successively  to  pass,  and  which  are  twelve  in  number.     The 
following  are  their  names,  and  the  characters  which  are  used  for  representing  them: 
9P  Aries,  H  Taurus,  H  Qemim, 

25  Cancer,  SI  Leo,  igj  Virgo, 

sfii  Libra,  i^l  Scoipio,  /   Sagittarius, 

>5  Capricomus,  tW  Aquarius,  ^C  Pisces. 

These  representations  of  animals,  which  astronomers,  in  the  infancy  of  the  science, 
supposed  to  be  traced  upon  the  heavens,  led  them  to  give  the  name  of  Zodiac*  to 
the  zono  wjiiich  these  twelve  conslsllations  occupy.  £ach  constellation  is  called  a 
npu    It  is  proper  to  remark,  that,  in  consequence  of  a  particular  slow  motion  of  the 
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axis  of  the  earth,  the  can$teUation8  no  longer  correspond  to  the  same  points  of  the 
orbit;  hut,  as  we  confine  die  name  of  figns  to  the  twelve  divisions  of  the  circumfer- 
ence of  the  circle  which  measures  the  whole  revolution  of  the  earth,  and  as  these 
divisions,  each  of  which  contains  30  degrees,  do  not  change,  the  spring  equinox 
alwajTs  corresponds  to  the  first  point  of  the  sign  jlries;  the  summer  sobtice  coincides 
with  the  first  point  of  Cancer;  the  autumnal  equinox  falls  upofi  the  first  pomt  of  Lt- 
hra;  and  the  winter  solstice  upon  the  first  point  of  Capricormu^  although  the  con- 
stellations or  groups  of  stars  to  which  these  names  belong,  have  ceased  to  be  con- 
nected with  these  seasons. 

itecrapiei.  I  The  apparent  motion  of  the  sun,  bj  which  he  recedes  from  the  equa- 
tor, sometimes  towards  the  north,  and  sometimes  towards  the  south,  causes  him 
to  pass  successively  throu^  th^  zenith  of  all  the  points  of  the  earth's  surface, 
comprised  between  the  two  circles  GH  and  ^  h  (Figs.  8  and  9.)  parallel  to  the  equa- 
tor, and  upon  which  the  rays  of  the  sun  fall  vertically  at  the  two  solstices.  These 
limits,  at  which  the  tun  appears  to  stop  ai|d  to  retrace  his  steps,  have  received  the 
name  of  tropieiy — that  is,  drcUi  of  rehtrrhm*  That  which  corresponds  to  the  sum- 
mer solstice,  is  called  the  inmic  of  Caacery  and  the  other,  the  tropfic  of  Capficom. 
FMttdfdM.  I  The  circles  IK  and  t  k,  which  circumscribe  towards  each  pole,  the 
part  of  die  earth's  surface  deprived  of  the  solar  rays  when  the  sun  is  in  the  oppo- 
site hemisphere,  are  denominated  polar  circles;  the  one  is  called  the  arctic^  and 
the  odier  the  antarctic  polar  cirde. 

TcmMrU  ^e  surface  of  the  earth  is  thus  divided  into  five  zones^  or  beUa,  by  the 

•""•^  polar  circles  and  the  tropics:  those  which  are  enclosed  by  the  polar  cir- 

cles, being  deprived  of  the  beat  of  the  sun  for  a  great  part  of  the  year,  and  during 
the  other  part,  receiving  its  rays  but  very  obUquely,  have  deservedly  received  the 
name  of  frigui,  or  frozen  zones.  Two  other  zones,  one  in  each  hemisphere  com- 
prehendcNi  between  the  polar  circle  and  the  tropic,  receive  the  sun's  rays  less  ob- 
liquely than  the  fcozen  zones,  but  never  vertically;  these  are  the  temperate  zones. 
Lastly,  the  zone  comprehended  between  the  two  tropics,  each  point  of  which  passes 
twice  under  the  eua  in  the  y^ar,  and  which  receives  constantly  the  solar  rays,  in  a 
direction  veisy  Uttle  oblique,  has  obtained  the  name  of  the  ton^d  zone.  We  shall 
ebewhere  recur  to  the  physical  qualities  of  these  great  regu>ns  of  the  globe. 
Cbnatei.  |  The  ancient  geographers  frequently  made  use  of  a  division  of  the 
earth  into  climates,  which  was  founded  upon  the  length  of  the  day,  compared  with 
that  of  the  night  at  the  summer  solstice.  The  climates  are  counted  by  the  dif- 
ference of  half  an  hour,  until  wo  reach  the  polar  circle,  where  the  differences  suc- 
ceed each  other  more  rapidly;  from  that  circle  to  the  pole  they  are  reckoned  by  the 
month.! 

The  contitist  of  the  seasons,  in  the  hemispheres  situated  to  the  north  and  to  the 
south  of  the  equator,  has  given  rise  to  certain  distinctions  which  it  is  necessary  to 
know,  as  they  are  sometimes  met  with  in  ancient  books  of  geography.  The  peopla 
who  tive  under  the  same  meridian,  and.at  the  same  latitude,  on  opposite  sides  of  the 
AntKei.  |  equator,  are  called  antceci;^  they  reckon  the  same  hours  at  the  same 

instant,  but  they  have  opposite  seasons.  Those  who  live  under  opposite  meri- 
dians, upon  the  same  side  of  the  equator^  and  at  equal  distances  from  it,  are  called 
Fericci.  |  perieeci:^  they  reckon  at  the  same  instant  opposite  hours,  the  one 
having  midnight  when  the  other  have  mid-day;  but  lying  towards  the  same  pole^ 
they  enjoy  the  same  seasons. 

The  ancient  geographers  distinguished  the  inhabitants  of  the  earth  likewise 
UecevoKii.  |  accordll^  to  the  direction  of  their  shadows.  They  called  heteroscii\\ 
those  who  inhabit  the  temperate  ftones,  because  their  shadows,  being  always  turned 
towards  that  pole  which  is  elevated  above  theu*  respective  horizons,  fkll  conse- 
quently in  opposite  directions.  The  inhabitants  of  the  frozen  zones,  who,  at  one 
time  of  the  year,  enjoy  the  presence  of  the  sun  for  upwards  of  twenty-four  hours, 

•  From  T{c?r»,  a  return. 

t  See,  at  the  end  of  the  volume,  a  Table  of$he  Climates, 

It  From  ttvTif  opposite  to,  and  euu*,  a  habitation. 

<^  From  TTi^t,  about,  and  em*,  a  habitation.         |  From  tncoc,  different,  and  rxi^,  a  rimdow* 
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see  that  luminary  make  a  complete  circuit  round  the  heavens,  bi>  as  to  project 
shadows  in  all  directions;  hence  they  have  been  called pemcti.*  Lastly, 
the  inhabitants  of  the  torrid  zone  arc^  called  ampkiseii  or  aacUflf  because 
their  shadows,  which  are  almost  nothing  at  mid-day,  are  directed  by  turns 
towards  either  pole. 

We  pass  to  a  distinction  of  more  importance.  ^  In  considering  local 
phenomena,  we  distinguish  three  positions  of  the  ^here^  that  is,  of  the 
assemblage  of  different  circles  which  we  have  now  pointed  out,  and 
which  serve  to  determine  the  relative  positions  of  the  heavenly  bodies. 

To  the  inhabitants  at  the  equator,  the  sphere  is  said  to  be  nghiy  because  the  plane 
of  that  circle  passing  through  thehr  zenith  is,  with  regard  to  them,  perpendiciidar  to 
the  horizon;  and  hence  the  heavenly  bodies,  i^ich,  in  their  apparent  ditjimal  motion, 
describe  parallels  to  the  equator,  appear  to  rise  and  to  descend  verticaUy  in  referei^e 
*  to  the  horizon.  To  the  people  who  dweH  between  the  equator  and  die  pdes,  the 
sphere  is  said  to  he  obliquej  because  the  equator  cutting  their  horixon  obliquely,  the 
apparent  courses  of  the  heavenly  bodies  can  never  be  perpendicular  nor  parallel  to 
their  horizon.  Lastly,  at  either  pole,  the  horizon  coincides  with  the  equator,  so  thst 
the  heavenly  bodies  describe  circles  parallel  to  the  horizon:  to  aR  inhabitant  of  the 
pole,  therefore,  were  there  any  such,  ike  sphere  woijtld  iq)pear  paraUei. 

As  the  limits  of  the  zones  and  of  the  climates  depend  upon  the  indinaticm  of  the 
axis  of  the  earth  to  the  plane  of  the  ecliptic,  it  is  of  importance  to  determine  this 
inclination*.  We  may  easily  discover  it  by  observing  at  one  and  the  same  place  the 
greatest  and  least  altitude  of  the  sun,  when  it  passes  the  meridian  at  the  summer 
and  winter  solstices.  For,  since  in  both  cases  the  sun  is' equally  distant  from  the 
equator,  on  the  one  side  and  on  the  other,  this  circle  must  cut  the  meridian  at  a 
mean  altitude  between  the  extreme  altitudes  of  the  sun;  and  the  diffi^rence  of  these 
altitudes  will  be  double  of  the  ang^ar  distance  to  which  the  sun  recedes  from  the 
equator  towards  the  north  and  south.  We  shtll  determine  at  once,  therefore,  this 
distance,  and  the  position  of  thi)  (^imtot*  ahove  the  horizon,  hb  mnm  as  we  have  ob- 
tained the  latitude  of  ^e  pkce  of  observation. 

At  Paris,  for  example,  the  ^lin  rises,  at  the  suttuner  solstice,  to  W^  38'  above  the 
horizon,  and  to  17^  42',  at  the  winter  solstice.  The  sum  of  these  altitudes  is  S^^ 
20',  of  which  the  half  is  41°  1(K :  this  is  the  height  of  the  equator  above  the  horizon 
of  Palis ;  and,  taking  its  complement  to  a  right'dn^e,  or  to  90^,  we  find  that  the  dis- 
tance of  the  equator  from  the  zenith,  or  the  latitu&  of  PariS|  is  48^  50'. 

By  subtracting  the  one  of  these  altitudes  of  the  sun  from  the  other,  we  find  a  dif- 
ference of  46^  56',  of  which  the  half,  or  23°  28,  is  equal  to  the  number  of  degrees 
to  which  the  sun  recedes  from*  the  equator  totrvds  either  pole.  Such  is  the'  angle 
which  the  planes  of  the  equator  and  ecliptic  make  with  each  other. 

This  is  what  is  called  the  obHqMy  of  the  ecliptic.  It  is  not  invaria- 
ble; observations,  joined  with  ^e  calculation  of  the  forces  which  pror 
duce  the  motions  of  the  planets,  have  shown  that  the  inclination  of  the  terres- 
tiial  equator  is  subject  to  a  dinunution  of  about  50"  in  a  century,  till  it  reaches  a  cer- 
tffln  limit  which  is  not  yet  exactly  determined,  after  which  time  it  bamis  to  increase.;]; 
The  terrestrial  zones  vary  therefore  in  proportion  to  tins  change.  By  assuming  the 
mean  of  the  present  obUquity  of  the  ecliptic,  we  find  that  if  we  divide  the  surface  of 
the  earth  into  10,000  equal  parts,  the  torrid  zone  will  occupy  3982  of  these  parts,  the 
two  temperate  zones,  5191,  and  the  two  frigid  zones  the  remaining  827  parts. 

The  two  combined  motions  of  the  earth  produce  in  the  estimation  of  time  a  dif- 
foence  that  influences  the  methods  by  which  geographical  positions  are  determined,. 
Wie  distinguish  several  kinds  of  daya  and  of  yean. 

The  Irojncii/ or  so^ir  2fear  is  the  time  which  the  earth,  setting  out  from  |  Twpkiiyetr. 
one  of  the  equinoxes,  occupies  in  describing  the  ecliptic,  so  as  to  return  to  the  same 
point :  It  comprehends  365  mean  dajrs,  5  hours,  48  minutes,  50  secoQds.     It  is  de-f 

*  From  m^t  and  o-xiei ;  see  above. 

t  From  Afjtftf  around,  or  fVom  ct,  vithoutf  and  cuta, 
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nowiiuited  the  iropieal  yemr^  beoonse  this  intenral  of  time  maai  elapse,  in  order  that 
each  season  may  return  in  the  sanie  order  as  before.  In  consequence  of  the  ap- 
parent motion  o£  the  pc4es,  or  of  the  axis  of  the  earth,  the  equinoctial  points,  as 
well  as  all  the  other  points  of  the  ecliptic,  appear  to  have  a  retrograde  motion  with 
regard  to  the  stars.  This  motion  is  denominated  the  precesmon  of  the  equinoxes* 
Astronomers  have  estisMited  it  at  ^»ont  50"  in  a  year;  which  lengthens  the  annual 
revobition  of  ^e  earth  by  20'  24",  when  it  is  conqiared  with  the  stars.  The  period 
sidrrtei  yetf.  |  of  tj^is  revoUition  is  named  the  nderiol  yeor,  and  ccmsists  of  365  days, 
6  hours,  9  minutes,  and  12  seconds. 

MrMidNj.  j  Thelengthof  the  astronomical  flMoti  day,  which  is  divided  into  twen^- 
four  hours,  is  determined  by  the  interval  which  elapses  between  two  consecutive 
passages  of  the  sun  over  the  meridian  of  ihe  same  place,  supposing  this  apparent 
motion  of  the  sun  to  be  performed  with  an  uniform  velocity.  But  it  is  necessary  to  ob- 
serve, j!ri<,  that  our  earth  does  net  occupy  ^te  24  hours  in  its  rotation,  because  that 
in  the  same  time  which  it  employs  in  revolving  round  its  axis,  it  advances  in  its  orbit 
towards  the  east  about  a  degree  in  space,  oorreapondlng  to  four  minutes  of  time,  or 
more  exactly  to  3  minutes  56  seconds.'  Henee  it  follows  that  the  interval  between 
two  passages  of  a  fixed  star  over  the  same  meridian,  idiich  measures  the  true  time 
sidoUdNr.  I  of  the  earth's  rotation,  or  of  die  MerM  day,  is  only  23  hours  56'  4^ 
The  siderial  day  can  scarcely  be  employed  for  measoring  time  in  dvil  liie,  because 
the  siderial  hours  never  coincide  with  the  solar  hours. 

saiHrdir.  |  We  make  use  therefore  of  Ae  folor  diqf,  that  is,  of  the  time  of  a  revo- 
lution of  the  earth  about  ils  axis,  is  reference  to  the  sun;  but  this  time  is  not  the 
same  at  all  the  points  of  the  orln^  or  at  all  seasons  of  the  year.  This  inequality 
arises  irom  two  distinct  causes :  the  obhque  position  of  the  ecliptic  with  regard  to 
the  equator,  and  the  inequality  of  the  apparent  motion  of  the  sun  in  the  ediptic* 
The  obyquky  of  the  ecliptic  causes  the  arc  of  the  eqoator,  which  passes  the  me- 
ridian in  Uie  same  time  with  the  diumal  arc  of  die  ecli^c,  to  be  not  alwajrs  equal  to 
it,  but  to  be,  sometimes  greater  and  sometimes  less.  With  regard  to  the  second 
cause,  we  observe  that  the  sun,  being  placed  in  one  of  th6  foci  of  the  elliptic  oibit 
of  the  earth,  appears  to  move  more  slowty  in  the  six  northern  signs  than  in  the  six 
soudiem;  and  this  difference  of  velocity  is  sufficient  to  render  unequal  the  diurnal 
arcs  of  the  equator.  It  arises  from  the  union  of  these  two  causes,  that  the  length 
of  ^e  solar  day,  compared  wifh  the  time  of  the  earth's  rotation,  is  sometimes  less  and 
sometimes  greater  than  twenty-four  hours;  and  this  inequality  will  always  be  great- 
est when  the  two  causes  which  we  have  just  explained  concur  4n  accumulating  the 
differences  in  the  same  direction.  The  series'of  diese  differences  form  what  is  called 
the  equaiion  of  lifiM,  or  the  quaality  which  must,  at  certain  seasons,  be  added  to, 
and  at  other  seasons,  subtracted  from,  the  hour  indicated  by  docks,  which  are  rego- 
lated  by  the  sim,  and,  mark  the  true  Ume^  if  we  wish  to  get  the  tnean  or 
astronomical  lime.  Now,  it  is  for  mean  dme  that  the  astronomical  tables 
are  constructed,  by  help  of  which  we  calculate  the  motions  of  the  stars,  and  firom 
diese  motions  deduce  the  geographical  positions  of  places. 

We  have  now  considered  the  earth  in  rdation  to  the  sun;  but  it  is 
also  very  closely  connected  with  the  moon.  This  satellite  of  our  plar 
net  performs  its  revohitien  round  the  earth  in  27  days  T  hours,  43'  11": 
this  time  is  usually  called  a  periodical  monik.  It  is  observed,  that  the  moon  em- 
ploys a  little  more  than  this  time  to  return  to  the  sun  after  each  conjunction.  The 
true  cause  of  this  difference  is,  that  the  eerUi,  and  consequently  the  moon  its  satel- 
lite, advances  in  the  ecliptic,  while  the  moon  describes  her  orbit;  so  that  before  the 
moon  comes  into  the  same  position  relatively  to  the  sun,  2  days  and  about  5  houra 
elapse,  beyond  the  time  required  for  completing  a  revolution.  The  whole  time  oc- 
cupied inr  etuming  to  the  sun  is  29  di^  12  hours,  44'  3"  10"'.  This  space  of  time 
is  caHed  a  tynodical  monihy  or  lunar  month.  It  conunences  from  the  moment  when 
the  moon  is  directly  between  the  sun  and  the  earth,  in  which  position  the  moon  is 
said  to  be  in  conjunction.  This  aspect  is  represented  in  figure  10,  where  S  repre- 
sents the  sun,  T  the  earth,  and  L  the  moon. 
In  describing  its  orbit,  the  moon  takes,  with  regard  to  the^sun,  many  situations* 
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from  ^fhich  arise  the  aspecta,  or  pfcoaef,  wfaieh  it  asaimiea.  The  moon  being  an 
opaque  bod^,  ean  be  seen  only  in  as  far  aa  it  reflects  the  light  that  it  receivea  from 
the  sun;  it  can  be  visible  to  ua^  therefore,  only  when  it  begins,  afler  having  passed 
the  point  L^  to  turn  towards  the  earth  a  portion  of  its  enli^tened«disk.  This  por- 
tion increases  according  as  the  moon  recedes  from  the  iun,  until  it  arrives  at  L',  the 
opposite  point  of  its  oibits,  when  the  earth  being  between  it  and  the  sun,  we  see  the 
niioie  enlightened  hemii^here;  the  moon  then  i^ipeara  fuD,  and  is  said  to  be  in  oppo* 
sUum  with  the  sun. 

The  conjunction  and  (^position  of  the  moon  with  regard  to  the  sun,  or  the  new 
and  All!  moon,  are  what  are  called  the  tygygiet.  When  the  moon  is  distant  from  the 
sun  a  fourth  part  of  the  circumference,  as  at  t  or  t',  it  is  in  quadraiurej  and  shows 
only  one4ialf  of  its  enlightened  hemisphere.  It  is  the  first  or  last  quarter,  according 
as  die  round  edge  of  the  enlightened  part  is  towards  the  west  or  east. 

One  would  be  led  to  suppose  that  ^e  nsoon,  eveiy  tame  it  comes  into  I  mciipm  of  iiif 
conjunction  with  the  son,  ought  to  conceal  from  us  the  whole,  or,  at  |  "Mandmoon. 
least,  a  part  of  the  disk  of  the  sun;  and  that  every  time  it  is  in  opposition^  it 
ou^t  to  pass  through  the  shadow  which  the  earth  projects  behind  it;  so  that  there 
would  be,  in  the  former  case^  an  ecUpte  of  the  sim,  and  in  the  latter,  an  ecUp$e  of  ike 
moon.  These  phenomena  do  not,  however,  occur  at  every  new  and  fuU  moon;  and 
the  reason  is,  that  the  plane  of  the  moon's  orbit  is  inclined  to  that  of  the  echptic,  and 
that  these  two  planes  meet  one  another  only  in  their  line  of  common  section,  which 
pasaes  through  the  centre  of  the  earth.  It  is  evident  that  the  moon  is  not  in  the  plane 
of  the  eclif^c,  except  when  it  passes  through  <me  or  other  of  the  extremities  of  this 
fine,  that  is  to  say,  when  it  is  in  the  nodM  of  its  orbit  When  the  cMijunctions  and 
oppoBttions  coincide  with  the  nodes,  there  »re  eclipses ;  in  the  oppoaite  case  no  eclipse 
happens.  We  shall  comprehend. better  these  particulars  by  comparing  figure  10, 
wluch  represents,  in  a  geometrical  pUme^  the  orbits  of  the  earth  and  of  the  moon,  with 
igure  1 1,  which  shows  their  aeciion  or  profile^  alo^ig  the  line  ST.  This  line  ST  re* 
piesenta  die  plane  of  the  ecliptic,  and  L  I  that  of  the  lunar  orbit  We  proceed  now 
to  point  out  in  what  .manner  the  observatioQ  of  these  phmiomena  enable  us  to  deter- 
mine the  lon^tude  of  a  place  upon  the  earth. 

We  know,  that  in  order  to  find  the  ^fierence  of  longitude  between  two  places,  it  \h 
only  required  to  ascertain  precise^  the  hour  which  is  reckoned  at  the  same  instant 
at  each  of  these  places,  by  the  observation  of  some  instantaneous  phenomenon  which 
can  be  seen  at  both. 

The  eclipses  of  the  moon  appear  at  first  view  the  most  favourable 
phenofD^oa;  for  the  entrance  of  the  moon  ii^  the  shadow  of  the  earth 
takes  place  at  the  same  instant  for  all  the  points  of  the  hemisphere  which 
is  theo  turned  towards  the  moon;  that  is,  for  all  the  places  where  the  eclipse  caii 
be  observed;  besides,  the  spots  visible  upon  the  hmar  disk,  afford  the  means  of  mak- 
ing several  observations  upon  the  same  eclipse,  by  marking  with  precision  the  time 
<^  the  disappearing  of  each  spot  at  its  entrance  into  the  shadow,  or  the  immersion^ 
and  diat  of  ite  re-appearing  at  its  coming  out  of  the  shadow,  or  the  emertion :  suppos- 
ing thai  we  have  determmed  at  #ach  place  theirue  time  of  this  observation,  the  dif- 
ference of  these  times,  converted  into  degrees  of  the  equator,  will  give  immediately 
die  difference  of  the  longitudes.  If  all  the  results  obtained  do  not  exacUy  agree,  the 
mean  of  all  the  observations  is  commonly  taken;  but  it  is  much  better  to  examine  in 
detail  the  circumstances  which  have  accorapiinied  each  observation,  appreciating  ac- 
cordingly the  relative  accuracy  of  each,  and  to  eompare  only  those  which  are  free 
&om  M  suspicion  of  inaccuracy.* 

There  is  no  absdute  need  of  corresponding  obsmvations.     The  aatro- 
noniical  almanacks,  such  as  the  Coummmmce  de»  Team  of  the  French,  the 
^mtifUHd  Mmanack  of  the  Skiglish,  or  the  Calendrier  du  J^wngtUewr  of  the  Danes, 
give  the  results  of  the  cdculations  of  echpses  made  before-hand  for  a  known  point. 

It  is  in  this  manner  that  M.  Lalande  has  determined  the  longitude  of  Cas6ff»,  a  city 
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in  the  north  of  Persia,  from  the  ecUpse  of  the  moon  which  happened  on  the  30th  June. 
1787,  and  was  observed  at  that  place  by  the  astronomer  Beauchamp.  The  end  of 
the  eclipse,  or  the  total  emersion  of  the  lunar  disk  from  the  shadow  of  the  earth,  hav- 
ing taken  place  a*  Casbin  at  7  hours  45'  30",  true  time,  and  the  calculation  giving 
for  Paris,  4  hours  36'  38",  the  difference,  which  is  3  hours  8'  62",  is  equal  to  the 
difference  of  the  longitudes  of  Paris  and  Casbm,  If  we  convert  it  into  degrees,  al- 
lowing 15  for  an  hour,  which  gives  15  minutes  of  a  degree  for  a  minute  of  time,  and 

15  seconds  of  a  degree  for  a  second  of  time,  we  shall  have,  for  3  hours,  8'  52"  in  time, 
an  arc  of  45®  13'.  This  is  the  longitude  of  Casbin  relatively  to  the  meridian  of 
Paris,  as  deduced  from  the  above  observation.  But  eclipses  of  the  moon  present 
this  great  inconvenience,  that  the  instant  when  the  lunar  disk  enters  into  the  true 
shadow  of  the  earth,  the  instant  which  marks  the  commencement  of  the  ecUpse,  can 
never  be  assigned  with  precision ;  we  cannot,  therefore,  be  certain  of  not  erring  a  few 
seconds  of  time  in  the  determination  of  the  phases  of  an  eclipse  of  the  moon;  for  this 
reason,  the  use  of  lunar  eclipses  for  determining  longitudes  is  now  generally  aban- 
doned. 

Cassini  was  the^  first  who,  in  1668,  proposed  to  make  use  of  tho 
echpses  of  the  satellites  of  Jupiter,  for  the  purpose  of  finding  longi- 
tudes. The  theory  of  these  eclipses  is  the  same  with  that  of  the  echpses 
of  the  moon;  for  the  satelUtes  of  Jupiter,  when  placed  in  circumstances  similar  to  those 
which  produce  the  echpses  of  the  moon,  fall,  in  like  manner,  into  the  shadow  of  their 
primary  planet:  if  we  observe  at  the  same  time,  at  several  places,  their  immersions 
and  emersions,  we  may  make  the  same  use  of  these,  for  the  determination  of  the  lon- 
gitudes, as  of  the  eclipses  of  the  moon.  There  are  two  other  planets,  Saturn  and 
Uranus,  which  are  also  accompanied  by  satellites,  but  their  smallness  and  their  dis- 
tance, permitting  them  to  be  seen  only  by  means  of  powerful  telescopes,  render  the 
observation  of  their  eclipses  almost  impracticable,  or,  at  least,  of  little  use.  Even 
fhe  sateUites  of  Jupiter  do  not  all  equally  well  answer  the  purpose  of  the  observer; 
for  here,  as  in  the  eclipses  of  the  moon,  the  precise  moment  of  immersion  wad  of 
emersion  is  always  a  Uttle  uncertain;  particularly  in  the  second  and  third  satellites.* 
The  use  which  may,  nevertheless,  be  made  of  these  satellites  of  Jupiter,  has  induced 
astronomers  to  frame  tables  for  predicting  their  immersions,  in  order  that  correspond- 
ing observations  may  not  be  necessary. f 

The  echpses  of  the  sun  are  no  less  proper  than  those  of  the  moon, 
for  determining  longitudes:  it  is  sufficient  for  this  purpose  that  we  ob- 
serve at  each  of  Ae  places  of  which  we  wish  to  know  the  difierence 
of  longitude,  the  commencement  or  the  termination  of  one  and  the  same  eclipse  ; 
but  the  calculation  is  not  so  simple  as  in  the  case  of  a  lunar  echpse.  M.  de  La- 
lande,  by  great  care  and  attention,  has,  by  means  of  solar  echpses,  corrected  the 
positions  of  a  great  number  of  places.  The  calculation  becomes  more  difficult, 
only  because  the  relative  situation  of  the  sun  and  moon  is  not  the  same  for  the  dif' 
ferent  points  of  the  earth's  surface  at  which  these  two  bodies  are  visible  at  the  same 
time.  The  case  of  the  moon  is  the  same  as  that  of  the  clouds,  which,  seen  from 
a  particular  point,  appear  situated  under  the  sun,  and  project  their  shadow  over  a 
limited  space,  beyond  which  the  sun  shines  in  all  its  splendour.  This  spectacle  va- 
ries continuaDy,  accordmg  as,  from  one  instant  to  another,  the  sun,  the  cloud,  and 
the  spectator,  change  their  situations.  To  employ  the  observation  of  a  solar  eclipse 
for  the  discovering  of  longitudes,  it  is  necessaiy  to  determine  several  aspects  of  it, 
but  particularly  the  beginning  and  the  end  ;  to  deduce  fi*om  thence  the  middle  of  the 
echpse,  and  to  obtain  from  5ie  astr<momical  tables  the  proper  data  for  fixing  the 
respective  positions  of  the  lines  described  by  the  centre  of  die  sun  and  that  of  the 
moon  during  the  eclipse,  in  order  that  we  may  be  able  to  calculate  the  instant  when 
these  two  bodies  were  in  conjunction.  If  we  know  then  what  hour  at  a  given  place 
corresponded  to  this  same  instant,  the  difference  of  these  times  indicates  that  of 
the  longitudes. 

*  Moitel,  Voyage  d'Bntrecasteaux,  li.  245.     Zach^  Astron.  Correspond,  i.  4^. 
t  Table  of  the  Satellites  of  Jupiter,  by  M.  JDelamfyre. 


Longititdet  \n 
the  eefipses  of 
itiesun. 


f 


tbeoeeuliatioo 
ofthettan.    . 


LoBghadMby 
tamrdk. 


MATH£MA'riCAL  GEOGRAPHY.  15 

The  edifftses  of  the  sun  do  not  give  the  longitudes  of  places  with  much  precision;* 
that  of  the  5th  September,  which  was  observed  with  the  greatest  care  by  three  astro- 
nomers, exemplifies  this  remark.  M.  do  Lalande  deduces  from  it  the  longitude  of 
Naples  47*  3"  in  time  ;— M.  de  WUrm,  ATf  40",  and  M.  TritmtcUr,  47'  20". 

The  celestial  phenomenon  which  most  frequently  occurs,  is  that  which 
is  called  an  occultaiiony  or  the  passage  of  a  star  behind  the  disk  of 
the  mooo ;  it  is,  at  the  same  time,  one  of  those  which  may  be  observed 
with  much  precision.f  It  is  necessary  to  determine  by  observation  the  moment 
when  the  centre  of  the  moon  is  in  conjunction  with  the  star ;  this  fixes  the  ab- 
solute position  of  the  moon ;  next,  either  by  means  of  the  calculations  made  before 
hand  in  the  astronomical  almanacks  which  predict  these  phenomena,  or  by  the  com- 
parison of  corresponding  observations,  we  must  find  what  hour  it  was,  at  the  moment 
of  this  conjunction,  at  a  place  whose  position  is  known.  The  difference  of  longi- 
tude is  then  obtained  as  in  the  other  methods.^ 

It  is  evident  that  ad  these  methods  amount  to  this  proposition,  ^'  To  determine  for 
fhe  flace  of  which  Ike  longitude  is  sought^  the  position  of  a  celestial  body  at  a  gieen 
moment^  tmd  to  deduce  Jrom  this  position  what  now  it  was  at  the  same  instant  at  ano- 
ther place  of  which  the  situation  is  known  heforehandy  Hence  it  follows 
that,  without  waiting  for  a  celestial  phenomenon,  the  change  alone  of 
angular  distance  between  two  heavenly  bodies  whose  motion  is  known, 
should  be  sufficient  to  determine  our  place  upon  the  earth.  But  it  is  also  evident 
that  the  angular  distance  must  change  by  the  motion  of  one  or  both  of  the  bodies 
with  such  rapidity  as  to  present  variations  very  considerable  in  the  space  of  24  hours. 
The  moon  alone  aflbrds  us  these  advantages  ;  as  its  motion  in  its  orbit  is  at  the  rate 
of  nearly  13°  a  day,  a  change  of  a  single  minute  of  a  degree  in  its  position,  corre- 
sponds to  a  httle  less  than  2^  of  time,  or  30'  of  a  degree  in  longitude.  Now,  by  help 
of  the  very  accurate  instruments  which  we  now  possess,  we  can,  by  taking  the  an- 
gular distance  of  the  moon  from  a  star,  or  from  the  sun,  ascertain  with  great  preci- 
sion the  position  of  that  body,  and  consequently  can  determine  within  a  few  seconds 
what  hour  it  is,  under  a  given  meridian,  at  the  moment  of  observation. 

This  method,  denominated  that  of  lunar  distances^  which  was  first 
suggested  in  1514,  by  Werner^  of  Nuremberg,§  and  developed  in  1524, 
by  Apian,  a  native  of  Saxony,  was  approved  of,  and  recommended  by 
various  astronomers,  and  among  others  by  the  celebrated  Kepler  ;||  but  the  im- 
perfection of  the  astronomical  tables  which  showed  the  motions  of  tiie  moon,  ren- 
dered the  practice  of  it  uncertain.  The  endeavours  of  Morin  to  bring  it  into  use, 
were  not  successful.  Recommended  anew,  and  better  taught,  in  1750,  by  Tohicts 
J\Iayery  this  method  was  employed  with  much  success  by  the  celebrated  Danish 
traveller  Aiebuhr  ;1f  it  has  since  been  brought  to  great  perfection  by  the  labours  of 
Bordoy  Delambre,  Burg,  Maskclyney  and  more  especi^ly  of  Laplace,  Ingenious  in- 
struments, constructed  with  the  greatest  care,  tables  calculated  with  astonishing 
accuracy,  and  a  variety  of  formulas,  now  facilitate  this  operation,  which  has  come 
into  universal  use,  and,  at  sea,  has  justly  superseded  all  the  other  methods. 

To  lunar  ob8er\'ations,  however,  is  joined  the  use  of  iime-keepersy 
which  serve  in  the  intervals  during  which  obser^'ations  of  the  distance 
of  the  moon  from  the  sun,  or  from  a  star,  cannot  be  obtained.  These  instru- 
ments would  alone  accomplish  the  end  proposed,  if  it  were  possible  to  construct 
them  with  such  accuracy,  that  when  once  regulated  to  the  time  under  a  given  meri- 
dian, their  motion  would  remain  exactly  the  same  during  tho  whole  continuance  of 

•  ZacTi^  Correspond,  i.  73.  note.  f  Rcssel^  Voyage  d'Entrecasteiux,  ii.244. 

t  They  who  wish  to  become  thoroughly  acquainted  with  this  subject,  must  consult  the  tne- 
motra  of  i^peoineten,  among  others  that  Upon  the  Calculation  of  EcUftet,  subject  to  ParaUaxei, 
by  AC  ^agronge,  printed  ip  German,  in  the  Bphemerid^s  of  Beriin,  for  1783»  but  has  been 
publiihed  im  French  only,  in  the  ConnaUaance  det  Tem$  for  1818.  M.  Arago  observes,  that 
there  is  found  in  it  the  groundwork  of  most  part  of  the  analytical  calculations  that  have  since 
been  published.  §  fVemer,  note  in  Plolom.  Geo^.  lib.  i. 

{  A>p/rr,  tab.  Rudolph.  37,  42.  1  Z<wA,  Astrpn.  Corresp.  iv.  246. 
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• 

the  voyage  ;*  for  diey  would  then  at  aU  tim^  point  oat  the  hoar  under  txe  said  me^ 
ridian.  Even  to  the  present  time  the  efforts  of  Harrison,  of  JuUen-le-Roi,  of  fier^ 
thoot,  of  Armand,  and  of  other  celebrated  artists,  have  not  sacceeded  in  giving  to 
chronometers  this  absolute  unifomuty  of  motion ;  they  have  approached,  however, 
so  near  to  this  perfection,  that,  notwithstanding  the  perpetual  agitation  of  the  vessel, 
the  derangement  which  the  rate  of  these  clocks  suffer,  is  insensible  even  during  a 
long  voyage.  The  imperfections  to  which  these  instruments  are  still  liable,  are,  be- 
sides, remedied  by  observing  with  care  the  quantity  which  they  gain  or  lose  in  a 
given  time,  and  by  correcting  their  rate  when  we  arrive  at  a  place  of  which  the  loif^ 
gitude  is  known. 

Such  are  the  principal  methods  with  which  astronomy  furnishes  the  navigator  and 
traveUer,  for  determining  the  longitude  and  latitude  of  the  places  which  they  visit. 
We  have  unfolded  only  the  general  principles  upon  which  these  observations  are 
founded ;  it  is  proper  that  we  now  take  a  rapid  view  of  the  -errors  to  which  these 
methods  are  subject,  pointing  out  at  the  same  time,  the  corrections  to  be  applied  fM* 
removing  them. 

The  errors  arising  from  optical  illusions  first  present  themselves  to 
our  notice.  It  is  known  that  a  ray  of  light  is  redacted,  when  it  passes 
from  a  rarer  into  a  denser  medium.  Hence  the  heavenly  bodies  are 
never  seen  in  the  true  places  which  they  occupy,  the  rays  which  enter  the  eye  making 
their  elevation  above  the  horizon  appear  greater  than  the  truth,  by  a  quantity  that  in- 
creases according  as  they  are  nearer  to  the  horizon.  The  state  of  the  atmosphere 
with  respect  to  density,  influences  this  phenomenon.  It  is  necessary  to  determine 
the  quantity  of  this  error  for  each  degree  of  altitude  above  the  horizon,  in  order  that 
we  may  subtract  it  from  the  observed  altitudes  which  are  always  greater  than  the 
true,  except  in  the  case  of  the  body  being  in  the  zenith,  because  then  the  rays  of 
light  traversing  the  strata  of  the  atmosphere  perpendicularly,  sufier  no  refraction. 

Different  physical  causes,  as  heat,  humidity,  the  density  of  the  atmosphere,  make 
refraction  vary  in  different  chmates ;  the  laws  of  these  variations  are  yet  unknown, 
and  form  the  object  of  researches  of  importance  to  the  improvement  of  astronomy.f 

We  have  seen  above,  that,  on  account  of  the  smallness  of  the  dia- 
meter of  the  earth,  compared  with  the  immense  distance  of  the  fixed 
stars,  the  observation  of  the  altitudes  of  these  bodies  may  always  be  referred  to  the 
centre  of  the  earth,  by  supposing  the  rays  of  light  to  fall  upon  all  the  points  of  the 
earth  in  directions  parallel  to  each  other,  and  by  neglecting  consequenUy  the  an^e 
AIC,  Fig.  2 ;  but  thb  angle  becomes  sensible  for  the  sun,  the  planets,  and  particu- 
larly for  the  moon,  since  in  neglecting  it  we  would  estimate  the  position  of  each  of 
these  objects  below  its  real  situation  with  -regard  to  the  centre  of  tiie  earth.  To 
render  all  observations  capable  of  comparison,  astronomers  have  agreed  to  consider 
the  true  place  of  a  heavenly  body,  that  in  which  it  would  be  seen  were  it  observed 
from  the  centre  of  the  earth.  On  the  other  hand,  they  denominate  the  apparent 
place  of  a  heavenly  body,  that  pomt  of  the  celestial  sphere  to  which  it  is  referred 
when  observed  from  the  surface  of  the  earth.  The  difference  in  the  result  of  these 
two  observations  will  depend,  as  we  see,  upon  the  angle  AIC,  under  which  the  chord  of 
the  terrestrial  arc  which  joins  the  two  observers,  would  be  seen  firom  the  centre  of 
the  heavenly  body.  This  angle  is  called  the  paraUax,  It  amounts  for  the  sun  to  8".6, 
and  for  the  moon  it  varies  from  about  54'  to  62'.  The  effect  of  parallax  being  con- 
trary to  that  of  refraction,  we  must  add  it  to  the  observed  altitude,  in  order  to  refer 
the  altitude  to  the  centre  of  the  earth. 

We  cannot  enter  into  a  detailed  explication  oi  the  corrections  required  by  the 
tables  which  are  used  for  calculating  the  observations  of  longitude.  The  celestial 
bodies,  thoagh  they  obey  laws  which  are  immutable,  are  yet  subject  in  their  motions 
to  the  effects  of  their  mutual  attraction,  which  are  catted  perturlHdkma.  Hence  result 

*  Fieitrieu,  Voyage  of  Ifsrchsnd,  patum,  JDubour^uet^  Traits  de  Navigation,  book  iiJ.  cb. 
10.     Hostel,  1.  c.  &c. 

t  A.  de  Humboldt,  Voyage,  partie  astronomique,  i.  p.  109.  tgq,  Eaiai  sur  les  Befrtctiont . 
I*rait6  d'Astronomie  de  Biot,  &c.  &c« 
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many  smtdl  oiotioiis  of  acceleration,  or  of  retardation,  of  which  the  period  is  some- 
^mes  more  than  a  centurj,  and  the  equations  are  difficult  to  be  ascertained  with  ex- 
actness. The  progress  of  the  higher  geometry,  the  theories  of  De  La  Place,  and 
fke  calcuiatioBs  of  Delambre,  of  Burg,  and  of  other  astronomers,  have  reduced  to 
^fuantities  almost  inseiisible,  the  discrepancies  perceived  by  means  of  correspond- 
ing observattons. 

There  was,  till  of  late  years,  another  source  of  uncertainty,  namely,  the  imper- 
fection of  instruments,  which  oflen  caused  the  most  scrupulous  observers  |  inttrameou. 
to  err  half  a  minute  in  the  deternnnation  of  an  (Served  angle.     At  the  present 
tune,  not  only  has  mechanical  skill  introduced  great  accuracy  in  the  construction  of 
iiiBtrunients,  but  the  ingenious  invention  of  the  reptoHnp^  circk  of  Mayer,  I  R^peftUng 
which  was  brought  to  perfection  by  Magellan  and  Borda,*  enables  ob-  |  «»'**"• 
servers,  by  taking  the  muhiple  of  the  observed  angle,  to  increase  at  pleasure  the 
rigour  with  which  its  magnitude  is  determined,  and  to  diminish  the  possible  erroe 
almost  to  a  second. 

The  two  methods  of  finding  the  latitude,  which  we  have  already  pointed^ut,  are 
not  sufficient  for  tiie  purpose  of  navigators,  who,  in  order  to  calculate  their  longitude 
by  hinar  distances,  require  to  know  at  the  same  instant  under  what  latitude  they  are 
j4aced.  This  inconvenience  has  been  in  part  remedied  by  solar  tables j  calculated 
before  hand,  and  which  give  for  every  day  of  the  year  the  place  of  the  sun.  The 
principle  upon  which  the  construction  of  these  tables  is  founded,  consists  in  present- 
ing first  the  mean  values  of  all  the  principal  elements  calculated  for  the  beginning  of 
the  year,  and  then  to  give  the  mean9  of  deducing  for  any  other  instant,  either  the 
frue  or  the  mean  values  of  these  elements.  In  all  these  calculations,  the  first  thing 
to  be  known,  is  the  mean  longitude  of  die  sun,  and  of  his  perigee,  or  of  his  apogee^ 
fbr  the  instant  which  is  assumed  for  the  commencement  of  the  tables.  These  ini- 
tial values  are  called  the  epoch  of  the  attronomical  tables.  By  help  of  these  tables 
then,  we  can  fkid  the  position  of  the  sun  in  his  orbit  at  any  instant,  and  may  obtain 
the  latitude  of  a  place,  on  any  day,  by  subtracting  from  the  altitude  of  caieuiatfcNi  or 
Ae  sun,  his  distance  from  the  equator,  if  he  is  above  that  circle,  or  by  {hJlTuiuSiot 
adding  it,  if  he  is  below,  and  then  taking  the  complement  of  tlio  result  |  »keiuB. 
to  90**.  But,  in  order  to  multiply  the  means  of  determining  the  latitude,  astrono- 
mers, having  first  fixed  the  position  of  their  observatory,  have  calculated  the  distance 
of  the  principal  stars  from  the  equator,  and  the  time  which  elapses  between  their  re- 
spective passages  over  a  given  meridian,  and  that  of  the  point  of  the  ecliptic  which 
corresponds  to  the  spring  equinox.  The  results  of  these  calculations  have  been 
arranged  in  tables,  by  the  aid  of  which  the  stars  may  be  substituted  for  the  sun  in 
determining  latitude. 

These  observations  require  that  the  position  of  the  meridian  be  previously  known. 
The  pole-star  indicates  it  nearly  in  the  northern  hemisphere  of  the  earth ;  but  the 
most  universal  and  accurate  method  of  finding  it  is  afforded  by  the  motion  of  the 
sun.  Let  us  suppose  the  sun  to  be  in  one  of  the  solstitial  points ;  in  which  point 
it  remains  for  some  time  apparently  at  the  same  distance  from  the  equator,  and  ap- 
pears to  describe  a  circle  parallel  to  the  equator,  whereof  the  part  d  e /*,  Fig.  1. 
which  lies  above  the  horizon,  is  divided  by  the  meridian  into  two  equal  portions. 
The  altitude  of  the  sun  is,  therefore,  precisely  the  same  when  observed  before  and 
after  its  passage  over  the  meridian  at  equal  intervals  of  time  :  on  the  other  hand,  if 
we  take  io  the  morning  the  altitude  of  the  sun,  and  watch  the  moment  in  the  afler- 
ooon  when  it  returns  to  this  same  altitude,  the  hour  of  its  passage  over  the  meridian 
must  necessarily  Ue  in  the  middle  between  these  two  instants. 

The  length  of  shadows  furnish  the  most  simple  method  of  determinii^  the  alti« 
tade  of  the  sun.  It  is  easy  to  see  that  this  length  depends  not  only  upon  the  height 
of  the  objects  by  which  the  shadows  are  projected,  but  also  upon  that  of  the  sun» 
relatively  to  the  plane  upon  which  the  objects  stand.  If  upon  this  horizontal  plane, 
we  raise  the  vertical  line  AD,  Fig.  12.  llie  solar  ray  being  directed  along  SD,  the 
shadow  wiU  fall  upon  AC,  and  its  length  will  depend  upon  the  angle  SCA;  wliich 

«  Bossut,  HUtoire  des  Matbdoifttiiuei,  ii.  489. 
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evidently  corresponds  to  the  height  of  the  sun  above  the  liorizon.  When  the  mm, 
after  having  passed  the  meridian,  returns  therefore  to  the  same  altitude  on  the  other 
side,  and  in  the  direction  S'D,  the  shadow  AB  and  the  vertical  line  AD,  will  be 
again  of  the  same  length  with  the  shadow  AC ;  and  if  we  take  the  middle  position 
of  the  shadow  between  the  direction  of  the  one  and  of  the  other,  by  dividing  the 
angle  BAG  into  two  equal  parts,  by  the  straight  line  AN,  we  shall  find  the  meridian* 
If  the  length  of  the  staff  AC  is  now  measured,  and  that  of  its  shadow,  we  shall  be 
able  to  find  the  altitude  of  the  sun,  by  the  resolution  of  the  rectilineal  triangle  CAD^ 
which  is  rectangular  at  A,  and  in  which  the  sides  AD  and  AC  are  known,  so  that 
we  may  calculate  the  angle  ACD,  which  is  the  altitude  sought.  The  meridian  alti- 
tude will  be  obtained,  if  we  measure  the  length  of  the  shadow  when  it  falls  in  the 
direction  of  AN.  It  was  by  such  means  that  the  first  astronomers  determined  the 
Gnomon.  |  altitudes  of  the  heavenly  bodies.  This  rude  instrument  is  called  a  Gfno- 
nwn;  but  it  has  been  abandoned  since  the  instruments  which  measure  angles  imme- 
diately by  arcs  of  the  circle,  have  been  brought  to  perfection.  These  last  are 
emplpy^  even  in  determining  the  meridian,  by  combining  them  with  pendulum 
clocks,  of  which  the  motion  is  very  regular.  Having  observed  in  the  morning  an 
altitude  of  tlie  sun,  we  mark  at  the  same  time  the  hour,  then  we  watch  the  instant 
in  the  ademoon  when  the  sun  is  at  the  same  altitude,  and  taking  half  the  interval, 
we  find  the  time  which  has  elapsed  between  tlie  passage  of  the  sun  over  the  meri- 
dian, and  either  of  the  observations. 

If,  for  example,  the  clock  indicate  for  the  same  altitude,  in  the  morning  8**  45'  30", 
and  in  the  afternoon  3*»  23'  12";  the  interval  between  tliese  two  instants  is  6*»  37'  42", 
of  which  the  half  is  3**  IS*  61",  and  this  added  to  the  time  of  the  first  observation, 
namely  S^  45'  30",  gives  12**  4'  21",  for  the  hour  which  the  clock  must  have  indicated 
at  the  instant  when  the  sun  passed  the  meridian.  The  observation  of  these  corre^ 
sponding  altitudes,  many  times  repeated,  serves  to  regulate  the  clock,  and  to  ascer- 
lain  exactly  the  moment  of  the  sun's  passage  over  tlie  meridian,  whence  the  direc- 
^on  of  the  meridian  line  may  be  immediately  determined. 

The  observation  of  equal  altitudes  may  be  employed  at  every  other  season  of  the 
year,  as  well  as  at  the  solstice,  by  applying  to  tlie  result  a  small  correction  for  the 
'  change  which  the  sun's  decUnation  undergoes  in  the  interval  between  the  two  alti- 
tudes, and  which  causes  the  length  of  that  interval  to  vary-  A  great  many  circum- 
stances influence  this  kind  of  observations,  and  renders  them  more  or  less  subject  to 
error,  particularly  when  made  on  shipboard.  The  details  must  be  sought  for  in  works 
which  treat  professedly  of  these  subjects.* 

The  position  of  the  heavenly  bodies  relatively  to  the  meridian,  and  their  bearings 
from  the  north  and  south,  and  east  and  west  points  of  the  horizon,  inasmuch  as  the 
former  serves  to  ascertain  the  true  hour,  and  the  latter  to  fix  the  true  north  and  south 
points,  contribute  to  faciUtate  or  to  verify,  the  operations  by  which  we  determine  the 
position  of  places  upon  the  earth. 

Honiy  angle.  |  The  hxyimnj  angle  of  a  heavenly  body,  is  the  angle  which  is  formed  at 
the  pole,  at  the  instant  of  observa^on,  between  tlie  meridian  of  the  place  of  the  ob- 
server, and  the  circle  of  decUnation  or  hour  circle,  passing  through  the  body. 
This  last  circle  is  nothing  else  than  the  meridian  of  the  body.  The  horary  angle 
is  measured  by  the  arc  of  the  equator  which  has,  passed,  or  will  pass,  under  the 
meridian  of  the  observer,  between  the  instant  of  observation,  and  the  moment  when 
the  heavenly  body  is  upon  this  same  meridian. 

Axirouih.  |  The  ozimuih  of  a  body,  is  the  arc  of  the  horizon  intercepted  between 
the  south  point,  &nd  that  in  which  a  vertical  circle  passing  tlirough  the  zenith  and 
the  body,  cuts  the  horizon. 

Anpiitmie.  |  Jlmplitude  is  the  arc  of  the  horizon  intercepted  between  the  point 
where  the  body  rises  or  sets,  and  the  true  east  or  west  point  The  former  is 
called  eastern  amplitude,  the  latter  western  ampUtude.  The  horary  angle,  the  azi- 
muth, and  the  amplitude,  contribute  in  several  ways  to  the  determination  of  longitudes 
tod  latitudes;  the  fixst  serves  to  ascertain  the  true  hour,  by  only  one  observation  of 

•  Ljv^que,  Gmdc  du  Navigatcur,    Dubourguct,  Traits  d^  Nftvigation. 
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the  altitucle  of  the  stin,  and  so  gives  the  means  of  regulating  the  chronometer;*  the 
other  two  indicate  to  the  navigator  how  much  the  magnetic  needle  deviates  from  the 
true  north  and  south  line ;  they  teach  also  the  method  of  placing  a  geographical  map 
due  east  and  westf  Upon  these  relations  of  the  heavenly  bodies  to  the  meridian 
and  horizon,  are  likewise  founded  various  subsidiary  methods  for  calculating  by  ap- 
proximation the  latitude  of  a  ship  at  sea;;];  but  as  these  methods,  though  ingenious, 
are  very  subject  to  error,  and  are  seldom  used  in  geography,  we  shall  not  stop  to  de- 
scribe them. 

To  all  these  methods  which  the  observation  and  calculation  of  the 
celestial  motions  furnish,  for  determining  geographical  positions,  is  now 
added  the  use  of  signals  made  by  gunpowder.  In  a  very  elevated  place, 
during  a  serene  night,  a  quantity  of  powder  is  from  time  to  time  inflamed  in  the 
open  air;  two  observers,  each  provided  with  a  clock,  and  stationed  at  the  places 
of  which  the  difference  of  longitude  is  required,  mark  with  care  the  appear- 
ance of  these  flashes, — an  appearance  which,  notwithstanding  the  distances,  is 
instantaneous  at  the  two  places,  in  consequence  of  the  prodigious  velocity  of  light. 
The  diflerence  of  the  times  indicated  by  the  two  clocks,  will  give  the  difference  of 
longitude  sought  § 

Let  us  conclude  this  sketch,  which  is  necessarily  dry,  of  the  methods  by  which 
longitudes  and  latitudes  are  determined,  with  observing  to  those  of  our  readers  who 
have  no  taste  for  such  matters,  that  the  exact  knowledge  of  positions  is  the  ground- 
'ii^ork  of  all  geography;  and  that  without  this  knowledge,  the  most  splenjiid  descrip- 
tion would  only  possess  a  merit  altogether  illusory. 
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Contkmaiian  of  the  Theory  of  Geography.     DimensioM  of  the  Globe  deiermmed. 

lis  oblate  figure.     Basis  of  the  new  metrical  System, 
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The  active  curiosity  of  man  did  not  rest  contented  with  having  de- 
monstrated that  the  earth  is  a  moving  sphere ;  but  proceeded  to  ascertain 
tb«  exact  dimensions  of  the  phinet  which  had  been  assigned  to  him  in 
the  immensity  of  space.  An  arc  of  the  celestial  meridian  being  measured,  it  was 
natural  to  conclude,  that  as  this  arc  ought  to  correspond  to  a  similar  meridional  arc 
oo  the  surface  of  the  earth,  it  would  be  necessary  only  to  measure  this  latter  curve, 
in  order  to  find  the  dimensions  of  the  entire  circle,  and  consequently  of  the  circum* 
fercnce  of  the  globe. 

We  have  already  seen  the  wide  difference  of  the  apparent  results  of 
the  different  measures  of  the  earth,  undertaken  by  Eudoxus,  Archime- 
des, Possidonius,  and  £rastosthene0;||  we  have  pointed  out  the  method  of  reconciling 
those  measures,  by  referring  them  to  different  stadia;  but  we  shall  not  at  present  en- 
ter on  a  formal  discussion  of  the  very  intricate  question  whether  those  operations 
have  been  actually  executed  by  the  persons  to  whom  they  are  ascribed,  or  if  the 
Greeks  have  merely  availed  themselves  of  the  science  of  a  more  ancient  people,  and 

•  Kostel,  Voyage  d'Entrecasteftuz,  ii.  27,  igg. 
t  Puissant,  Traits  de  G^od^sie,  p.  300,  sqq, 

*  Mendoza,  Connaiss.  des  Temps,  1793,  p.  289, 302.  Dubourguet,  Trtit^  de  Navigation,  b- 
iii.  chap.  3,  4. 

^  Puisiant,  G^od^ie,  p.  299.  Zach.  Astron.  Corrcsp.  M.  Schumacher,  Professor  of  Astro* 
novny  at  Copenhagen,  has  lately  brought  this  method  to  singular  perfection.  In  the  ineasure- 
ment  of  the  arc  of  the  meridian,  and  of  the  perpendicular  to  that  arc,  which  is  committed  to 
his  supenntendance  by  the  King  of  Denmark,  he  has  made  use  only  of  a  luminous  signal. 

I  The  author  here  refers  to  the  ffittory  of  Geography,  the  Part  first  publisljcd  in  prencb 
but  which  is  to  be  tbe  last  of  this  translation. 
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tak^Q  credit  for  discoveries  which  they  did  not  fuHy  comprehend*  In  our  opinioiv 
the  stadium  being  a  measure  of  local  and  real  distance,  and  not  merely  an  astronor 
mical  modulus,  it  is  probable  that  we  are  indebted  to  the  Egyptians  and  Babylonians 
ibr  the  computations  of  the  circumference  of  the  earth,  in  staiUa  of  1111  and  833  to 
a  degree,  whilst  the  results  found  by  using  stadia  of  700  to  a  degree,  and  other  hy- 
potheses, may  be  very  well  considered  as  the  work  of  Erastostheaes,  Posaidoo 
nius^  and  other  Greek  astronomers. 

It  was  observed,  in  the  foregoing  book,  that  Possidonius  committed  an  error  v$ 
taking  for  an  arc  of  the  terrestrial  meridian  that  which  connected  Alexandria  and 
Rhodes,  since  those  places,  which  were  the  points  of  comparison,  have  not  the  same 
longkude.  If  we  except  this  exfor,  the  method  of  Possidonius  was  ^  true  one» 
Erastosthenes  made  use  of  a  gnomon  placed  vertically  in  the  centre  of  a 
concave  sphere;^  he  knew  that  at  Syene,  the  sun,  at  the  time  of  the  soi> 
stice,  projected  no  shadow;  he  remarked  that  at  Alexandria,  the  gnomon,  at  the  aame 
instant,  projected  its  shadow  over  the  fifbeth  part  of  a  circle;  he  hence  concluded  the 
latitude  of  Alexandria  to  be  7^  12'  north  of  Syene,  which  must  have  been  siluatod 
under  the  tropic.  But  according  to  the  modems,  the  latitude  of  Syene  is  24°  A', 
consequently  that  of  Alexandria  would  be  31°  17',  which  is  not  far^oro  the  truth. 
However  carefully  this  observation  was  made,  the  Greek  astronomer  could  not  adopt 
it  as  a  solid  basis  for  the  measurement  of  the  earth,  as  the  two  points  which  he  com- 
pared are  not  situated  under  the  same  meridian. 

The  measures  of  a  degree,  attributed  to  the  Arabians,  exhibit,  in  like  manner,  equi- 
vocal  results,  and  which  cannot  be  reconciled  with  the  truth  but  by  means  of  arbi- 
trary computations. 

After  the  revival  of  letters,  the  European  astronomers  made  many  fruitless  attempts 
to  measure  accurately  a  degree  of  the  meridian. f  In  1617,  SneUtui^ 
afler  having  determined  the  celestial  arcs,  comprised  between  Alkmaer, 
Leyden,  and  Bergen-op-Zoom,  by  the  difier^ice  of  the  altitudes  of  the 
pole  in  those  three  places,  calculated  the  terrestrial  meridional  distances  of  the  three 
parallels,  by  means  of  a  series  of  triangles  connected  together,  and  the  base  whereof 
was  actually  measured;  he  thus  found  that  the  value  of  a  degree  of  the  meridian  was 
456,021  toises,  or  58,639  English  fathoms,  of  six  feet  each.  JS'ortooody  an  English 
Astronomer,  in  1636,  measured  with  the  utmost  care  a  degree  of  the  meridian  be- 
tween liondon  and  York;  he  found  the  degree  to  be  67,310  toises,  or  61,078  fathoms, 
which  result  is  a  very  near  approximation.  However,  fifteen  years  afterwards,  JRtc- 
«to/t,  a  celebrated  Italian  astronomer,  pretended  to  have  found  by  a  measurement 
carried  oa  in  the  environs  of  Bologna,  that  a  degree  of  the  meridian  was  62,900 
toises,  or  67,036  fathoms;  but  this  result  is  far  from  exact,  as  there  is  an  .excess  4>f 
almost  6000  toises,  or  6395  fathoms  above  the  real  vdue. 

It  was  by  applying  the  telescope  to  instruments  used  in  the  taking  of  angles,  that 
Picard,  of  the  Academy  of  Sciences  of  Paris,  was  enabled  to  carry  en 
with  the  necessary  precision,  the  new  measure  of  a  degree  which  he 
commenced  in  1669.  He  chose  for  the  theatre  of  his  operations,  the  space  contain- 
ed between  Sourdon  in  Picardy,  and  Malvomne,  on  the  Borders  of  G&tinais  and  Hu- 
jepoix.J  In  order  to  ascertain  the  itinerary  distance  which  separates  those^two  points, 
situate  under  the  same  meridian,  he  connected  them  by  a  series  of  triangles.  Fig* 
J3;  he  observed  successively  all  their  angles,  which  furnished  him  for  each  a  method 
of  verification,  as  the  sum  of  the  angles  of  every  triangle,  is  constantly  equal  to  180^. 
He  scarce  eVer  obtained  this  sum,  but  the  inevitable  errors  amounted  only  to  a  few 
seconds. 

TrigDDometri.  A  triangle  is  indeterminate,  if  only  the  angles  be  given,  and  we  can 
«i  operaUon*.  obtain  no  more  than  the  ratio  of  the  sides ;  but  one  side  being  known, 
the  rest  are  easily  found.     Picard  therefore  measured  with  a  precision  till  then  un* 

•  Clcomed,  Meteor.  I. 

+  Fern«l,  about  the  year  1530,  divined  with  sufficient  exactness,  by  a  very  imperfect  methodi 
the  valu<'  of  a  decree  between  Paris  and  Amiens,  which  be  «omput«d  to  be  57(J70  toiiflS.  Thif 
wonderful  coincidence  has  not  yet  been  explained. 

*  ^^icard,  Mesurc  de  U  Tcrre,  161. 
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JbnowO)  a  dktence  of  5663  Unses,  or  6^5  fiuhons,  on  the  road  of  Yillejutf,  bX  For* 
ney.  With  this  base,  represented  by  AB,  in  the  triangle  ABC,  he  calculated  the 
side  AC;  and  with  this  he  found  CD,  in  the  triangle  ACD;*  and  thus  he  proceeded 
from  triangle  to  triangle,  as  far  as  Sourdon.  Here  again  was  measured  a  right  line 
RS,  as  a  &t»e  ofverifia^ion.  The  line  LM ,  IN,  16,  rerified  by  means  of  thur  base, 
gvfe  only  a  iM&rence  of  one  or  two  toises  from  the  fiiet  measure.  New  triangles 
were  aflerwards  carried  on,  as  far  as  the  Cathedral  of  Amiens,  where  the  operation 
ended. 

It  was  then  necessary  to  find  the  length  of  the  lifie  which  joins  those  points,  and 
its  position  with  respect  to  the  meridian  of  Peris,  in  order  to  ascertain  the  distancj^ 
jn  the  direction  of  this  meridian;  and  also  to  determine  accwrately  the  v^M^^i^^  of 
the  arc  measured  on  this  circle,  that  is,  how  many  degrees  qnd  parts  of  a  degree  il 
eontained,  ia  order  to  deduce  its  ratio  to  tlv^  whole  cinnunfepence. 

In  this  second  part,  of  his  operation,  which  doponded  on  the  observa- 
tioa  of  die  stars,  he  attached  himself  to  Mtat  which  is  placed  in  the  knee 
of  the  constellation  of  Cassiopea.  He  preferred  this  4tar»  RecQ^use,  not  Ming  te 
distant  from  the  zenith,  it  was  less  affected  by  refraction,  whiclt  in  fads  time  was  at- 
tended with  much  doubt.  By  this4aneans  he  found  that  the  differe^ice  of  latitude  b^ 
tween  Maivoisine  and  Sourdon^  near  Amiens,  was  1°  IT  57'';  that  it  correspomM 
in  the  direction  of  the  meridian,  to  a  distance  of  58,430  toises,  or  62,272  fathoms^ 
and  hence  he  concluded  the  length  of  the-degree  to  be  57,064  toitfes,  oi;  60,816  fi^ 
tfaoms.  "- 

He  found  also,  between  the  cathedral  of  Amiens  and  Maivoisine,  a  dif&reoae  ih 
latitude  of  l""  22'  55",  and  a  distance  of  78,890  toises,  or  85^34'  ftuhoms,  which 
l^ve  for  the  degree  57,057  toises,  or  60,866  fathoms;  Ae  chose  the  mean  of  both 
ti^se  results — 57,060  twaeBf  or  60,812  fathoms. 

The  circumference  of  the  earth,  like  every  other  circle,  is  divided  ittt5  I  Dtmrattonr«r 
960  d^rees;  and  by  dividing  a  degree  into  twenty  parts,  oaHed  9ea  \  <i>««m^ 
i«^«f,  each  of  which  is  equal  to  2864  tdtes,  or  3052  fathoms,  it  will  be  found  that 
the  circumference  contains  7200  of  those  leagues.  ^ 

Its  diameter,  deduced  from  the  circumference,  is  2292  sea  leagues,  and  its  radius, 
tff  a  ri^t  line  drawn  from  the  centre  to  the  surface  is  1 146.  jViultiplylhg  the  circum- 
Arence  by  the  diameter,  we  findthat  the  surlaoe  contains  16,502,400  square  league^. 

The  accuracy  of  Picard's  operation,  seemed  io  remove  all  doubt  re- 
specting the  dimensions  of  the  eaith,  when  the  important  experiments 
mttAe  by  M.  Ridier  at  Cayetme  in  1672,  showedthat  the  figure  of  the  earth  was  not 
peifeetty  spherical,  and  that  consequently  the  degrees  were  not  equal.  His  pendu- 
lum clock,  regulated  at  Paris  by  the  mean  motion  of  the  sun,  after  being  transported 
to  the  island  of  Cayerme,  wlach  is  only  about  5  degrees  from  ther  equator,  was  found 
to  loee  every  day  2  minutes,  28  seconds.  The  lengl^  of  a  pendulum,  which  at  Ca- 
yem^  beat  seconds  exactly,  being  marked  upon  an  iron  bar,  which  was  brought  to 
Jiance,  it  was  observed  tiiat  the  pendulum  of  Cayenne  was  1  i  line  shorter  than  that 
of  Paris,  which  measured  3f.  8|liii.  or,  more  exactly,  440,57  lines, f  or  39,156  £ng- 
Wi  inches.  ^  . 

This  experiment  proved  that  the  force  of  gravity  was  less  at  Cayehne  than  at  Pa- 
ris;  for  ^dien  the  pendulum  idueh  regulates  the  clock,  deviates  by  its  motion  from 
te  vertical  position,  the  force  which  attracts  it  thither  is  gravity;  and  the  interval  of 
time  it  takes  to  return  to  that  sttuaden,  is  so  ranch  shorter,  if  the  power  of  gravity 
^ogmeBtB^  mad  so  much  l&ngtr  if  it  diminishes.  The  index  cannot  point  to  a  second; 
(iU  aHer  the  pendulum  has  completed  an  oscillation,  or  after  one  fall  in  the  vertical. 
Uns,  if  during  a  revolution  of  the  stars,  the  index  does  not  mark  a  sufficient  number 
of  seconds,  the  pendulum  employs  more  time  to  regain  its  vertical  situation  and  gra- 
nty,  the  power  which  impells  it,  is  diminished. 

•Short 
CAB»54' 

*^so  on. 

t  Aiiae  la  the  twelfth  part  of  a  French  inch. 
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This  experiment,  the  importance  of  which  was  foreseen  by  the  Academy  of  Sch 
ences,*  perfectly  coincided  with  the  reasoning  of  mathematicians,  who  began  to  con- 
sider the  earth  as  depressed  towards  the  poles ;  and  the  cause  of  the  augmentatiou 
of  gravity,  or  the  attracting  force,  was  explained  by  the  depression  of  the  surface, 
whjch  therefore  approaches  nearer  to  the  centre. 

Huygens,  a  Dutch  mathematician,  had  the  glory  of  divining  that  truth, 

even  before  the  experiment  of  the  pendulum  was  known.  Considering 
that  bodies  ^hich  revolve  round  a  centre,  or  an  axis,  acquire  a  centrifugal  force^ 
which  tends  constantly  to  make  them  fly  oif  from  this  centre  or  axis,  as  we  observe 
in  a  stone  whirled  about  in  a  sUng,  he  concluded,  that  the  fluid  diffused  over  a  con- 
siderable part  of  the  surface  of  the  earth,  could  not  assume  a  form  perfectly  spheri- 
cai,  as  it  must  be  aflecled  at  the  same  time  by  the  force  of  gravity  impelling  it  to- 
wards the  centre.  He  supposed,  therefoie,  Aat  the  earth  must  be  depressed  towards 
the  poles,  and  that  the  axis  of  rotation  was  shorter  than  the  equatorial  diameters, 
by  yyj,  which  is  equal  to  about  four  sea  leagues.  This  consequence,  deduced  from 
tiie  centrifugal  force  by  Hiiyghens,  may  be  made  sensible  to  the  eye,  by  turning  ra- 
pidly a  wet  bladder  round  an  axis,  which  then  assumes  the  form  of  a  spheroid  flat- 
tened*towaTds  theicxtremities,  contiguous  to  the  axis. 

The  immortal  Newton,  who,  by  profound  reflection  on  the  laws  of  the 

planelary  motiohs  ascertained  by  Kepler,  discovered  the  principle  of  uni- 
versal gra^tation,  no  longer  considered  gravity  at  the  surface  of  the  earth  as  a  con- 
stant force,  every  where  directed  towards  the  centre  of  our  globe,  but  as  the  result 
of  tfie  mutual  attractions  of  all  the  particles  of  the  earth  to  each  other;  he  found 
that  this  forcfe  varidd  a  little  in  intensity  and  direction,  from  the  earth  not  being 
perfectly  spherical.  If  the^igure  of  the  earth  depended  upon  gravity,  gravity  would 
regulate  itself  according  to  the  figure  which  the  earth  had ;  this  accelerating  force, 
as  to  terrestnaA  bodies,  ought  to  be  perpendicular  to  the  surface,  and  proportional  to 
the  dist^ce ;  the  earth  having  once  assumed  the  oblate  flgure,  this  flgure  alone  in- 
dependently of  the  centrifugal  force,  ought  to  render  gravity  weaker  under  the  equa- 
tor than  under  tHfe  poles.  Newton,  calculating  on  this  principle,  and  supposing 
the  earth  homogeneous  in  aH  its  parts,  found,  for  the  quantity  of  depression,  -j^^,  or 
10  sea  leagued. t  * 

^^gjjj^  1  Those  conclusions,  differing  as  to  the  quantity  of  the  result,  but  agree- 
chuTMut^ficc*  I  ing  with  respect  to  the  alteration  which  the  figure  bf  the  earth  ought  to 
undergo  in  consequence  of  the  centrifugal  force,  have  been  developed  by  the  most 
d^Ucate  and  profound  calculations.  Of  these  we  can  only  here  point  out  the  results.  J 
It  has  been  demonstrated,  that  the  earth  could  not  be  a  homogeneous  mass,  but  that 
its  density  ought  to  increase  in  descending  to  the  centre ;  and  that,  in  all  cases,  an 
elliptical  figure  satisfies  the  laws  of  the  equihbrium  of  fluids. 

At  the  same  time,  the  theory  of  the  diminutioiy  of  gravity  towards  the  equator, 
was  conflrmed  by  a  great  number  of  observations  on  the  pendulum,  from  Lapland 
to  the  Cape-  of  Good  Hope  ;§  and  from  their  general  agreement  it  has  been  con- 
cluded, that  the  depression  of  the  globe  is  equal  to  the  d32d  or  336th  part  of  its 
axis.  II 

The  theory  of  the  depression  of  the  earth  might  also  be  verified  by 

measures  taken  on  the  terrestrial  globe ;  for  it  results  from  this  theory, 

that  the  degrees  of  latitude  cannot  be  equal  throughout  the  whole  ex- 
tent of  the  meridian,  but  that  they  ought  to  be  augmented,  in  the  flattened  part  of 
the  meridian,  that  is,  towards  the  poles,  and  diminished  in  the  convex  part  of  the 
same  meridian,  or  near  the  equator.  Those  consequences,  which  flow  from  the 
fundamental  notions  of  elementary  geometry,  were  however  for  some  time  mistaken 

*  Lalande,  Abr^g^  d'Astronomie,  art.  742  and  805. 

I  Newton  Principia,  b.  iii.  prop.  19. 

i  Clairaut,  Theorie  de  la  Figure  de  la  Terre.  Maclaurin,  Memoir  on  the  Flux  and  Beflux 
of  the  Sea.    D'Alembert,  Recherchea  sur  le  SysUme  du  Monde,  &c. 

4  Dubourguet,  Trait£  de  Navigation,  note  i.  page  290,  291.  Uistoire  de  I'Acad.  des  Sci- 
ences, passim. 

^  Laplace,  Systdme  da  Monde,  p.  250.    Svao|>erg,  Exposition  de  h  M^succ  d'un  Degr^. 
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by  men  of  very  great  merit,  sudi  as  Cassini,  and  <FAnvillo«    It  may  not  therefore 
be  improper  to  insist  a  little  on  the  demonstration. 

A  degree  of  the  meridian  is  the  portion  Aa,  Fig.  14,  of  that  cur^e,  when  6ie  radii 
C  A,  Coy  which  intercept  that  part  of  the  arc,  form  an  angle  ACa,  equal  to  the  360th 
of  the  circle.     In  consequence  of  this  definition,  it  is  easy  to  perceive  that  the  radii 
CA,  C  a  perpendicular  to  the  tangents,  will  meet  at  the  same  distance  in  the  curve 
only  when  this  curve  is  a  circle;  that  to  the  same  arc  will  corr^pond  the  same  an- 
gle, and  that  in  this  case  the  degrees  throughout  the  whole  extent  of  the  curve  will 
be  of  the  same  length.   .  But  this  does  not  apply  lo  curves  whose  curvatuse  is  not 
uniform.     In  the  ellipse,  for  example,  if  we  take  two  arcs  of  the  same  length,  as 
Mm,  and  Nn,  Fig.  15,  one  in  the  most  concave  part,  and  the  othqr  in  the  flattest 
part  of  the  figure,  the  perpendicular  Mc,  mo,  drawn  to  the  extreaiities*t>f  th^  fermer 
wtCj  will  meet  nearer  in  this  arc,  than  the  perpendiculars  N€,  nc  drawn  to  the  extre- 
mities of  the  other  arc.  The  angle  Ncn  is  therefbie  visibly  less  than  the  angle  MCm, 
and  consequently  if  the  latter  be  equal  to  one  degree,  Uie  arc  Nn,  equal  in  length 
to  Mm,  does  not  correspond  to  a  degree.     To  obtain  this  angle  in  the  part  NP  of 
the  curve,  it  is  necessary  to  take  in  a  space  greater  than  Mm.  Therefore  the  terres- 
trial degrees  must  be  greater  in  the  flat  part  of  the  globe,  if  we  would  have  them  cor- 
respond to  the  celestial  degrees  which  are  all  equal,  not  being  real  arcs,  but  only  an- 
gular distances. 

We  may  also  reason  in  the  following  manner: — The  point  where  two  verticals 
meet,  is  the  centre  of  the  terrestrial  arc  contained  between  them;  if  this  arc  were  a 
right  line,  the  verticals  would  be  parallel,  or  would  meet  only  at  an  iniinite  distaiM^e. 
The  greater  the  curvature  of  the  arc,  the  more  the  verticals  converge,  therefore  they 
meet  at  a  less  distance.  Thus  the  part  of  an  ellipse  near  its  great  arc  being  th4  most 
curved,  the  verticals  which  are  perpendicular  to  it,  will  meet  at  a  smaller  distance.  The 
radius  of  the  arc  intercepted  between  them  will  be  shorter,  and  consequently,  die 
absolute  length  of  the  arc  itself  wiU  be  less.  On  the  contrary,  near  the  small  arc, 
the  verticals  meet  at  a  greater  distance,  showing  that  the  radius  of  the  intercepted 
arc,  and  the  arc  itself,  are  longer. 

By  not  tracing  those  notions  to  their  source,  the  contrary  was  con-  |  p^i, 
eluded  at  the  commencement  of  the  last  century,  because  it  was  sup- 
posed that  the  degrees  were  detennined  by  the  angles  M  om,  N  om,  formed  by  the 
hnes  drawn  to  the  centre  of  the  eUipse  EPQp,*  but  this  hypothesis  was  not  con» 
£ormable  to  the  principles  of  the  operation,  for  the  lines  OM  and  O  m,  ON  and  0  n, 
not  being  perpendicular  to  the  curve,  difler  entirely,  both  in  magnitude  and  direction, 
&om  the  verticals  to  which  are  referred  the  points  of  the  celestial  arc. 

The  measures  of  Cassini  having  seemed  at  flrst  to  indicate  a  diminution  of  the 
degrees  from  south  to  north)  several  learned  Frenchmen  makitamed,  by  means  of 
the  paralagism  above  cited,  that  this  diminution  was  a  proof  of  the  depression  at 
the  poles  ;  the  mathematicians  demonstrated  that  it  was  rather  a  proof  of  the  con- 
trary. The  error  of  the  principle  was  at  length,  discovered,  and  it  has  not  been 
since  revived  but  by  entire  strangers  to  geometry.*  But  Cassini  and  D'Anville,  in 
deducing  from  the  pretended  diminution  of  the  degrees  towards  the  north,  the  natu- 
ral conclusion,  afiirmed  that  the  earth  swelled  out  in  its  polar  direction;  or,  in  other 
words,  that  the  terrestrial  eUipsoid  performed  its  revolution  round  its  major  axis; 
which  was  contrary  to  the  theory  of  gravity  and  the  equilibrium  of  fluids. 

In  France,  the  notion  prevailed  for  forty  years,  that  the  earth  is  a 
^heroid  protracted  towards  the  poles.f.  At  length,  the  Academy  of 
Sciences  resolved  to  ascertain  the  truth  of  the  theoretical  conclusions  on 
the  subject,  and  selected  from  their  own  body  two  companies  of  mathematicians, 
vho  were  dispatched,  the  one  in  1736  to  Peru,  and  the  other  in  1737  to  the  polar 
ciiele,  to  measure  a  degree  of  the  meridian  in  the  regions  bordering  on  the  equator 
and  the  pole.  The  results  obtained  by  these  companies,  compared  with  each  other, 
^  witljl  tbe  de^e  measured  in  France  by  Picard,  thovgh  they  did  not  entirely  agree 

*  Bennirdin  de  St.  Pierre,  Etudes  de  U  Nature,  &c« 
t  Bo98Ut,  Uist,  d«8  M^th^iQatiques,  p.  773, 
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widi  respect  to  the  quoatity  of  the  depreseien  of  the  earth  at  the  poles,  yei  thejr  eom^ 
ptelely  dissipated  all  doubts  of  the  fact*  The  degree  measured  at  the  polar  cmHv 
exceeded  that  of  (he  equator  by  669  toises,  or  703  ^thonw;  aad  the  French  degree, 
though  smaller  than  that  of  the  polar  Qvcle,Btill  enrpassed  that  of  the  eqvHitor  by  307 
toises,  or  327  fathoms. 

The  Cassinis  themselves,  afler  having  verified  th«r  measures,  Imd  the  caadour  tei 
avow  that  they  had  (alien  into  some  slight  errors,  and  that  the  degrees  nieaatired  hj 
them  in  France  concurred  to  prove  the  depression  of  the  globe  towards  the  poles.f 

It  was  not  enough  that  the  science  of  mathematicianB  had  described, 
in  a  general  way,  the  figure  of  our  globe,  they  further  endeavoured  to 
chseover  the  exa^t  quantity  of  that  depression,  the  existence  of  which  had  been  proved 
by  so  -many  experiments.  But,  in  this  investigation,  the  accumulation  of  the  mate* 
nab  only  increased  the  difikulty  of  the  question.  The  degrees  successively  raea-^ 
sared  in  difierant  parts  of  the  wortd  gave  very  different  qoantities  for  the  depression. 
This  was  demonstrated  with  great  perspicuity  by  an  Italian  mathematician,  by  conK 
paring  the  twelve  best  measures  known  for  half  a  century  back.|  We  shaU  first 
give  the  results  of  those  measures,  with  the  names  of  ^  aetrooomers  to  whom  we 
are  indebted  for* them: 
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Frfei  endeavoured  to  calculate  a  regular  curve  according  to  Newton's  tiieoiy, 
which  might  correspond  to  those  twelve  degrees,  but  he  found  them  either  too  great 
or  too  small;  the  errors  which  should  be  supposed  in  the  measurement  in  order  to 
reduce  them  to  a  regular  ellipse,  whose  minor  axis  would  be  to  the  major  in  the  ratio 
of  230  to  231,  amounted  to  more  than  100  toises,  or  I06J  fathoms  the  degree,  and 
ft»r  the  degree  of  Hungary  to  more  than  200  toises,  or  213  fathoms. 

Frisi  also  endeavoured  to  find,  by  binary  and  decimal  combinations,  a 
mean  term  between  the  different  depressions  pointed  out  by  the  measures; 
but  as  a  severe  criticism  of  the  accuracy  of  each  measure  did  not  precede 
bis  combinations,  we  shall  not  here  cite  any  of  the  results ;  we  shall  only  observe 
that,  by  choosing,  among  his  binary  combinations,  the  six  in  which  we  ccm  have  con- 
fidence, we  find  for  the  mean  term  a  depression  almost  identical  with  that  furnished 
by  the  observations  of  the  pendulum  and  the  lato  French  measures.  Here  is  the 
comparison: 

The  difierence  of  the  axes,  or  the  absolute  value  of  the  depression,  being  taken  for 
unity,  the  first  degtee  combined  with  the  third,  gives  for  the  major  axis  of  the  earth 
Sq5  similar  parts;  with  the  fourth,  353;  with  the  seventh,  292,3;  with  the  ninth, 
290,4;  with  the  tenth,  307,4;  and  with  the  eleventh,  270.  Therefore  the  mean 
torn  of  the  depression  is  equal  to  ^y. 

The  acknowledged  impossibility  of  finding  one  regular  curve  whicfa 
would  correspond  with  the  difierent  degrees  measured,  produced  di^r* 


BrroniaUme 


.  *  Bottgaer,  Figure  de  la  Terre.    Maupertuis,  El^mens  de  Oeographte,  8cc. 
f  Cassini  et  de  Thury,  Meridienne  de  I'Observatoire  royale  verifi^,  1744. 

\  PauH  Frisi,  CoaQogr»phi»»  tom.ii«    Chap,  dc  Figura  Flaaet  conip,  IdL  open  omnia,  t.  iii. 
p«  123,  599, 
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eni  opoikkis  mnong  philosQi^iers.    The  operation  of  M.  Maupertuis  in  Lapland  was 

first  condamned  as  itnGertain,  either  on  account  of  the  negligence  with  which  it  wi|8 

conducled,  or  because  the  arc  measured  was  not  of  sufficient  extent,  or,  lastly^  <^i 

account  of  the  doubts  which  this  mathematician  himself  had  entertained  with  rei^peet 

to  the  result  of  his  measurement.*    The  same  judgment  should  be  passed  on  Uie 

measore  of  Fi^er  Liesganig,  executed  with  very  inaccurate  instruments,  and  where- 

io  it  is  now  demonstratedt  that  there  is  a  confusion  of  two  stars  nine  degrees  distant 

ireitt  each  other,  and  other  constant^errors  from  10,  to  12  seconds,  which  correspond 

to  150  toises,  or  160  fathoms;  consequently  this  measurement  does  not  deserve  to 

be  taken  into  consideration.   Not  being  aware  of  this  error  in  the  operation  of  Lies- 

gamg,  some  very  excellent  mathematicians  have  given  themselves  the  useless  trouble 

of  attemptii^  to  reconcile  the  irregularis  of  the  degrees  of  Austria  and  Hungary  with 

the- genmd  theory,  j^ 

The  measives  which  might  be  safely  relied  on,  took  in  but  a  small  portion  of  the 
globe.  Neither  Frisi  nor  the  other  philosophers  who  have  written  on  this  subject, 
were  acquainted  with  the  degree  measured  in  the  >^ar  1702,  in  China,  in  the  40th 
degree  of  latitude,  by  the  Jesuit  Thomas,  the  value  of  which  degree  was  found  to  be 
56,987.899  toises,. or  60735*  fathoms  of  six  feet  each;  which,  by  supposing  a  de» 
pression  of  3^,  wovdd  differ  only  23,963  toises,  or  26  fathoms,  in  excess  fn>m  the 
value  presume^*  But  this  measurement  being  susceptible  of  several  interpretations, 
there  can  be  no  great  harm  in  neglecting  it.§ 

Some  persons  have  been  tempted  to  doubt  of  the  possibiUty  of  mea- 
suring a  degree  of  the  meridian  with  perfect  accuracy.  The  errors  in- 
separable from  the  nature  of  the  instruments  then  employed,  might  amount  to  3  or  4 
seconds  for  the  celestial  arc,/  or  60  toises  for  the  terrestrial  degree.  ||  The  aUracHon 
of  mountains,  which  deranged  the  plumb  line  by  which  the  veriicid  is  determined,  ex- 
cited the  most  rcsstless  doubts.  This  effect  of  gravitation,  a  striking  proof  of  New- 
ton's general  theory,'  might  afiect  measurements  in  other  respects  executed  with  the 
greatest  care^  since  a  deviation  of  ^e  vertical  Hue,  of  15  seconds  only,  at  both  ex- 
tremities of  the  arc  measiit^d,  would  o|iuse  an  error  of  500  toises,  or  533  fathoms, 
which  quantity  is  greater  than  the  presumed  dilTerenoe  of  the  two  extreme  degrees 
under  the  equator  and  the  pole.  But  Newton  had  estimated  this  attraction  at  two 
minutes,  ibr  a  mountain  thiee  iJngUsb  miles  in  height  and  six  broad.  This  estimate, 
it  is  true,  has  q>peared  excessive.  By  the  observations  which  Bouguer  and  La 
Condamine  carefully  made  in  1737,  in  Peru,  near  the  mountain  of  Chimborazo,  the 
phanb-lme  deviated  Irrfy  seconds  in  consequence  of  the  attractive  force  of  that  moun- 
tain, which,  according  to  Newton's  theory^  should  have  produced  an  effect  13  times 
greater;  but  the  nature  of  the  vojcanic^cks  of  that  mountain  renders  the  e}q>eriment 
dubiotts^tr  Similar  effects  have  been  observed  in  the  Pyrenees,  the  Alps,  the  Ap- 
pemnne  aaountains,  and  in  Scotland,  where  Maskelyne  repeated  those  observations 
with  the  utmost  predision,  and  obtained  a  result  which  approaches  nearer  to  New- 
ton's theory.**  It  is  very  possible  that  this  attraction  may  have  affected  the  measures 
taken  by  Ijacaille,  since  that  astronomer  performed  no  experiment  to  determine  the 
efl^t  of  the  mountains  of  the  southern  part  of  Africa,  on  the  plumb-line  of  the  in- 
strument "Which  he  made  use  of. 

At  length,  a  simple  and  decisive  idea  presented  itself  to  the  mind  of 
i^ome  superior  geniuses^  who  were  fatigued  with  the  interminable  dispute 
of  the  earth's  depression.    It  was  supposed  that  Ike  curvature  of  the  ter- 
nthial  spheroid  mighi  be  mtject  to  $ome  slight  irregularities.    Why  should  nature, 
which  is  not  fond  of  geometrical  figures,  have  made  the  earth  a  perfect  and  regular 

«  Be  malcet  the  degree  hi  hit  figure  of  the  Eartbi  57,405,  and  in  Uie  Elements  of  Geogra* 
phjr,  57,438. 

f  Zscb.  Astron.  Correspond,  viii.  507.  et  »eq, 

i  Dubourguet,  Traits  de  Nari^.  p.  383,  308,  &e. 

S  Hallerstein,  Obser.  Astr.  Pekini  Sinanim  facts,  p.  366.  Tindob.  176a  Comp.  Zacfa.  Ast. 
Corresp.  i.  248, 351,  589, 594. 

B  mAlembert,  Encyclopedic,  Fig,  de  la  Terre.   Bouguer,  Fig.  de  la  Terre,  Sect.  1.  §  4.  fcc. 

t  Boomer,  ¥\ft,  de  la  Terre.  **  Philosophical  Transactional  1775,  p.  500. 
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ellipsoid?  Buffon  was  one  of  the  first  who  proposed  this  opinion;*  Condamhie 
seems  to  have  favoured  it  ;t  and  Maupertuis,  who  at  first  had  loudly  rejected  it,  at  last 
only  doubted  of  it:  J  Lacaille,  whose  measures  did  not  agree  with  any  other,  naturally 
incUned  to  an  explication  which  justified  his  operations.  However,  natural  philoso- 
phers in  general  still  objected  to  this  opinion,  which  was  feebly  supported  by  those 
who  had  advanced  it. 

A  more  serious  attempt  to  maintain  the  regular  ellipsoid,  was  made  by 
M.  Kliigel,  a  German  mathematician.  To  demonstrate  that  all  the  de- 
grees accurately  measured,  even  that  of  Lacaille,  might  be  applied  to  a  regular  el- 
Gpse,  he  supposed  a  small  difference  existed  between  the  minor  primitwe  axis  of  the 
terrestrial  ellipsoidj  Pp  Fig.  16,  and  the  actual  axis  of  rotaiioriy  n«*;  whence  would 
result  for  example,  that  the  Cape  of  Good  Hope,  might  have  been  originally  nearer 
to  the  south  pole,  or,  more  accurately  speaking,  that  the  southern  extremity  of  the 
axis  of  rotation  has  changed  its  position  with  respect  to-the  equator  Eiq,  Therefore 
the  southern  degree  a  6,  although  more  distant  from  the  pole  of  rotation  wr  than  the 
northern  degree  from  the  pole  n^  might  nevertheless  be  in  the  same  situation  with 
respect  to  the  true  minor  axis  of  tlie  ellipsoid  P/?;  and  would  consequently  have  the 
same  absolute  value,  notwithstanding  the  diflference  of  latitude.^  It  is  obvious  what 
revolutions  would  take  place  on  the  eakth,  if  this  hypothesis  hrfd  any  foundation.  It 
is  evident  that  the  major  axis  of  the  globe  would  no  more  coincide  With  the  plane  of 
the  equator;  and  is  it  possible,  according lo  the  tetws  of  hydrostatics,  that  the  terres- 
trial ellipsoid  could  perfortn  its  revolution  round  any  other  axis  than  its  real  minor 
axisi  But,  whatever  objections  may  be  made  to  M.  KlUgel,  his  hypothesis  appears 
so  ingenious,  and  would  be  so  fruitful  in  interesting  results  for  physical  geography, 
that  we  thought  proper  to  give  an  idea  of  it  h«re. 

Such  were  the  doubts  of  astronomers  and  mathematicians  respecting  the  figure  of 
the  earth,  when  a  political  project  aftbrded  an  opportunity  for  umlertaking  a  new  mea- 
sure of  the  arc  of  the  meridian,  which,  passing  through  the  coital,  traverses  France. 
The  National  Convention  ordered  that  a  uniform  and  permanent  system 
of  weights  and  measures  should  be  established.     The  philosophers  pro- 
posed to  found  the  basis  of  this  system  upon  nature,  and  to  take  as  the 
primitive  unity  of  measure^  or  metre^  the  ten  niiUionth  part  of  a  quadrant 
of  the  terrestrial  meridian,  that  is,  the  space  between  the  equator  and  the  pole.     It 
was  said  that  a  metrology  founded  on  suoh  a  basis  would  belong  to  every  age  and 
nation.    But  howVere  they  to  find  precisely  the  length  of  the  fourth  part  of  the  me- 
ridian? They  could  not  deduce  it  frpm  the  ancient  measures,  for  these  contradicted 
each  other;  it  was  therefore  determined  that  the  new  metrological  system  shotild  be 
rendered  more  authentic  by  founding  upon  new  operations,  conducted  with  a  preci- 
sion till  then  unknown,  and  directed  by  the  most  able  astronomers.     Delambre  and 
Mechatn  were  appointed  to  measure  the  arc  of  the  meridian  intercepted  between  the 
parallels  of  Barcelona  and  Dunkirk.    These  two  celebrated  geometricians  measured 
the  angles  of  90  triangles  with  the  new  repeating  circles  which  Borda  had  construct- 
ed; they  observed  with  these  instruments,  5  latitudes  at  Dunkirk,  Paris,  Evaux, 
Carcassonne,  and  Barcelona.    The  two  bases  near  Mehm  and  Perpignan  were  mea- 
sured with  platina  and  copper  rules,  and  wore  found  to  agree^  to  a  few  inches,  with 
the  measures  calculated.  Minute  attention  prevented  or  rectified  the  smaDest  errors. 
The  most  emment  of  the  French  mathematicians,  together  with  a  number  of  others 
sent  from  different  countries,  verified  and  sanctioned  all  the  calculations.  No  farther 
doubt,  therefore,  can  be  entertained  respo^-^ting  the  results  of  this  vast  enterprise, 
which  commenced  in  1792,  and  terminated,  as  to  the  measurement,  in  1798. 
Ketoiu.         I      It  has  been  proved,  that  the  degrees  of  the  meridian  diminish  to- 
wards the  south,  and  increase  towards  the  north.     But  this  augmentation  of  tho 
terrestrial  degrees  does  not  follow  a  regular  and  constant  progression.  Therefore  na 
meridian  whatever  can  be  a  regular  ellipse.     It  is  probable,  that  the  earth  itself  is 

•  Nat.  Hist.  toin.  i.  p.  165,  f  Kapport  sur  les  M^sures  du  P^rou,  p.  262. 

♦  Lettrcs  Physiques. 

'  Kliigel,  Dimennons  dc  la  Tcrre,  &c.  in  the  Astronomicjil  Collectioni  of  Berlin/iu.  164, 169. 
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not  a  9oUd  of  revokUiany  that  is,  circumscribed  by  the  revolution  of  an  individual 
ellipse  round  its  centre.  However,  these  irregularities  which  appear  extremely 
small  io  comparison  with  the  mass  of  the  earth,  may,  without  inconvenience,  be 
overlooked. 

The  meridian  of  France,  which  Messrs.  Biot  and  Arago  have  lately  I  Sr^SSitJ?^ 
prolonged,  by  a  very  tedious  operation,  as  far  as  the  Isles  of  Ivica  and  |  •ion. 
Fromentera,*  gives,  if  we  consider  it  apart,!  &>r  the  quantity  of  the  depression  y||j, 
and,  by  comparing  it  with  the  degree  of  Peru,  it  would  give  jy^ 

This  latter  result,  adopted  by  the  commission  of  weights  and  mea- 
sures, coincides  with  what  was  found  by  observing  the  pondulum.     It 
agrees  also  with  several  celestial  phenomena,  the  cause  whereof  is  the  non-spheri- 
city of  the  earth ;  for  this  planet  being  swelled  towards  the  equator^  the  attraction 
of  the  sun  and  moon  is  there  more  powerful  than  towards  the  poles;  and,  as  the 
plane  of  the  equator  is  inclined  to  the  ecliptic  and  lunar  orbit,  this  additional  attrac- 
tion communicates  to  the  axis  a  progressive  motion,  which  causes  the  equinoctial 
points  to  retrograde,  and  an  ^^miite  motion,  by  which  it  osciUates  around  the  posi- 
tion it  would  have. by  virtue  of  the  first  ^notion.     The  latter  is  called  the  prtcesiian 
of  the  tqumoxesy  and  the  former  the  nutation.     M.  Bilrg,  a  celebrated  German  a»* 
(ronomer,  having  calculated,  at  the  request  of  M .  da  Laplace,|  the  causes  of  those 
perturbations,  and  the  influence  of  the  earth's  depression,  found  the  latter  to  be  -^  j^. 

The  degree  measured  at  the  polar  circle  by  the  French  ac^emicians 
in  1 737,  was  that  which  differed  thci  most  from  the  general  result  deduced 
from  all  the  other  data.  -  We  have  already  mentioned,  that  considerable  {  nomcn. 
errors  were  suspected  in  the  operation,  and  this  has  been  since  demonstrated.  M. 
Melanderhielm,  a  learned  Swedish  astronomer,  undertook  to  get  a  new  degree  mea- 
sufed  by  M.  Svanberg,  one  of  his  pupils^  and  for  that  purpose  the  repeating  circle 
was  employed,  and  all  the  delicate  metkods  of  modem  s^eod^sia*  The  French  aca- 
demicians had  measured  only  an  arc  of  57',  but  M.  Svanberg  extended  the  operation 
to  1**  37'.  By  the  definitive  result  of  this  measure,§  a  degree  of  the  meridian  is 
found  to  be  57,209  toises,  or  60,970  fathoms,  in  latitude  66"^  20^,  or  196  toises, 
shorter*  than  that  which  was  measured  ii>  1737.  This,  compared  with  the  French 
degree,  gives  for  tlie  depression  -xi-ji  and  with  that  of  Peru  -j-ry*  ^^  ® 
may  also,  by  different  hypotheses,  combine  this  measure  with  a  depres- 
sion of  xTo*  Thus  there  is  no  essentiail  difference  between  this  result 
and  that  which  was  adopted  by  the  French  mathematicians.  {| 

Observations  made  on  the  planets^^which  arc  several  millions  of  leagues 
distant  from  us,  have  concurred  to  establish  our  ideas  respecting  the  ob- 
late figure  of  the  terrestrial  spheroid.  The  alteration  of  the  spherical  figure,  result- 
ing from  the  rotation  of  a.celestial  body  on  its  own  axis,  appears  also  in  the  planet 
/upiter,  where  it  is  so  sensible  that  the  difference  of  both  diameters  of  the  disc  may 
be  discemed  by  means  of  a  telescope.  This  diiferencc  is  almost  f^tli;  and  when  we 
eompare  the  exact  measure  of  this  depression,  the  dimensions  of  Jupiter,  and  the 
tnne  of  his  rotation  with  those  of  the  earth,ir  we  find  for  this  latter  planet  a  flatncs^ 
proportional  to  -j-j^ ;  which  still  coincides  with  the  grand  French  measure. 
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*  Notice  of  the  operations  carried  on  in  Spain,    Mercury,  Jan.  7, 1810. 

f  Ijiplacrcv  Systeme  clu  Monde,  p.  C2.  i  Laplace,  Syst^me  dii  Monde,  p.  218. 

k  Svanberg,  Kxposition  of  the  Operations  carried  on  in  Lapland.  Stockholm,  1805,  p.  164,92. 

\  Since  the  publication  of  this  work,  the  King  of  Denmark,  ftill  of  zeal  for  the  progress  of 
the  Sciences,  has  ordered  an  arc  of  the  meridian  to  be  measured  which  paases  through  Jut- 
hod,  Fionia,  Holstein,  and  Lauenbourg,  and  which  contains  4  degrees  of  latitude.  This  mea- 
•BTcment  it  entrusted  to  one  of  the  ablest  modern  astronomers,  M.  Schumacher  of  Copenha- 
|en.  At  the  same  time,  the  celebrated  M.  Gauss  of  C«oltingen,  is  directed  to  measure  an  arc 
•f  the  meridian  of  3  degrees  in  Hanover.  This  operation  will  likely  b^  connected  with  that 
>f  the  Danes. 

It  b  kndWn  that,  since  the  publication  of  this  volume,  in  1813,  (second  edition,)  the  English 
and  Pr«nch  mathematicians  have  connected  together  the  grand  and  magnificent  gcodesial  opc- 
nujons  of  France  and  England. 

By  these  measures,  the  curvature  of  the  earth  is  exactly  determined  from  the  Shetland  ill* 
iOila  to  the  island  of  Fromentera.     Bee  the  ^Vj^/Zcff  pu^i fined  by  M.  Riot  — *fr/rAorV  7tot>', 

t  I-aplacc,  Syslcme  du  Monde,  25,*?. 
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It  must  not  be  didseinbledy  that  this  accord,  which  apparently  ought 
to  have  been  universaJ,  was  affected  by  some  new  doubts  suggested  by 
two  German  mathematicians,  by  reason  of  the  geodesical  operations  ot' 
the  English.  The  two  ineasurements  in  the  East  Indies,  the  one  by  Burrowy  under 
the  tropic,  the  other  by  Lannblon  at  12**  north  latitude,  have  furnished  results  which 
combine  tolerably  well  with  those  of  the  French  measures,  though  they  are  still 
more  favourable  to  Newton's  theory.*  But  the  measure  of  3  degrees  by  Major 
Mudget  in  England,  gives,  according  to  the  German  mathematicians,  considered  by 
itself,  a  depression  under  the  equaidr  of  -P^th,  This  singular  result  seems  to  prove 
decidedly,  that  the  spheroidal  figure  of  the  earth  is  subject  to  irregularities  which 
can  only  be  determined  by  multiplied  measurements.| 

Oeom^iiad  |  We  may  therefore  consider  the  quantity  of  the  earth's  de|H^ssion  as 
Tinwi»tSn-T  I  sufficiently  determined  for  geographical  purposes.  There  are  few  geo- 
graphers indeed,  who,  in  the  construction  of  maps  on  a  small  scale,  have  paid  atten- 
tion to  the  depression  or  ellipticity  of  the  earth.  Maupertuis,  Miutloch,  and  others, 
have  indeed  calculated  titles,  which  give  the  increase  of  the  degrees  of  longitude 
on  an  eUiptic  spheroid»§  The  geographer  Bonne  demenstrated  to  Rizzi  Zannoni,|| 
that  in  his  large  map  of  Europe,  he  ought  to  have  made  allowance  for  the  effect  of 
ellepticity,  wluch  was  then  presumed  to  be  ^  77.  &t  the  measures  and  calculations 
have  now  changed  one  of  the  elements  of  this  question.  The  depression  of  the 
earUi,  reduced  to  the  tt7^  ^^  ^^  equatorial  diameter,  not  producing  between  this 
diameter  and  that  which  passes  through  the  poles  more  than  a  difference  of  about  7 
leagues,  would  give  for  a  spheroid,  the  major  axis  of  which  would  be  3  feet,  a  differ- 
ence of  only  1^  Une,  or  abflHt  -}  of  an  inch,  a  quantity  which  it  would  be  extremely 
difficult  to  observe  with  precision  in  the  construction  of  globes.  They  may  there- 
fore be  made  perfectly  spherical.  In  topography  and  special  hydrography  the  efhci 
of  ellipticity  is  perceptible  not  only  in  the  degrees  of  latitude,  but  also  in  those  of 
longitude;  it  is  the  duly  of  a  careful  geographer  to  attend  to  it,  by  following  the  me- 
thods which  several  late  worius.  give  for  expressing  those  differences. IT  The  tables 
annexed  to  this  volume  give  all  the  i^ecess^ry  detaih  for  ascertaining  the  absohitQ 
value  of  each  degree  of  longitude  and  latitude,  as  also  for  the  comparison  of  the 
new  metrical  system  with  the  ancient  measures.  However,  we  cannot  terminate  this 
short  historical  account  of  the  investigations  relative  to  the  figure  of  the  globe,  with- 
out placing  before  the  reader  the  principal  results  of  the  great  French  measure. 

Basis  of  the  JWio  Metrology. 

The  fourth  ptrt  of  the  meridian 

The  Decinud  degree 

Myriametre 

••  Kilometre 

Hectometre  -•» 

Decametre  

Metre  -• 

JVV10  Jlstronamical  Divisions, 
The  fourth  of  the  meridian    .......    100" 

Degree lOQ' 

Minute  orprime «       .       .  kx/' 

Second 100"' 

•  Zach.  Corresp.  xii.  488—493. 

t  Phil.  Trans.  1803,  part  ii.  p.  383.    Comp.  Lindenau  in  Zach.  Corresp.  xiv.  137,  et  teg. 

i  Laplace,  Mecan.  Celeste,  ii.  144.  Since  tlie  publication  of  this  work,  few  memoirs  bare 
appeared  on  this  subject,  at  least  to  our  knowledge ;  but  the  opinion,  supported  by  so  many 
physical  probabilities,  that  the  earth  is  composed  of  two  unequal  hemispheres,  seems  to  have 
been  rejected  by  Laplace.  JSTole  •/the  ^uihor,-— Much  lieht  will  be  thrown  on  this  subject  by 
the  labours  of  Mudge,  Colby,  Kater«  Macculloh,  &c:  who  have  been  employed  lately  in  extend- 
injc  the  British  arc  of  the  meridian  to  Shetland,  combining  it  with  the  French  arc,  and  deter- 
mining the  length  of  the  pendulum  at  different  points. 

^  Maupertuis,  Elem.  de  Gfeograph.    Comp,  Mem.  de  PAcad.  des  Sciences,  1744,  p.  466. 

I  Refutation  of  a  work  of  M.  Rizzi  Zannoni,  entitled.  Dissertation  on  different  points  of  Gco- 
gwph/,  by  M.  Bonne,  a  rare  work,  communicated  by  M.  de  Lalande  to  M.  de  Zach.  Cor- 
esp.  I.  186.  1  Puissant,  Traits  de  G^od^sie,  p.  125,  et  teq.  Dubourguet,  Traits  de  Nav. 

^  •  The  name  adopted  is  Kilometre  ,•  but  it  is  a  barbarism :  the  proper  expression  is  KiUometre, 
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10,000,000 
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30784,44 
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Compared  with  the  ancient  Attronomical  Meamvres, 

1  Centeiiml  degree  equal  to 54® 

1  Mimle 2&% 

I  Secoad 0''324 

Dimenawm  of  the  Globe. 

laXietica.  InTblm. 

Radiua  of  the  equator  or  aeim-ai^Qr  axis  of  the  terrestrial  elTiptoid      6^75 JSQ  3,271,225 

Uadius  of  the  semi-minor  axis 6,356,^2  3^261,432 

Depression  at  the  poles,  or  excess  of  the  equatorial  above  the  polar  radiua      19,088  9,794 

Kadius  of  the  eartli  supposed  to  be  sphencal          ....        6,366,206  3,966^329 

Circumierence  of  the  elfipsmd  onder  the  meridian  at  Paris    -       -      39,999,867  90,522,960 

Circumference  under  the  e<|uator 40,059^948  20i553,717 

JVo^.  The  French  metre  is  39.371  English  inches;  the  totse*  according  to  General  Roy,  is 
1,0657  English  fathoms. 

Prineipal  Degrtew. 

Ancient  degree  of  latitude  under  the  equator     -        -        -        -        -  110,614  56,753* 

Ancient  degree  of  latitude  at  45<>N.  latitude         .....  111,117  57,011 

Ancient  degree  of  latitude  at  the  pole         •        •        •'     •        -        -  111,612  57,264 

New  degree  of  la^tude  under  the  eqoator           97,552  51,078- 

New  degree  of  latitude  at  50°  N.  (new  meas.) 100,006  51,310 

New  degree  of  latitude  at  the  pole      r 100,449  51,538 

OaaSfbMoMwitlia 
OaaSplMie.    dupwiniua  •^  T  J  >■ 
New  degt«e  of  longitude  at  0°  of  latitude  100,000ni         100449*^ 

Id.  at  50^  N.  htitude  (new  div.) 70,711     '        70,922 

Id.  at  990  ktitude 1,571  1,577 

The  minnteness  of  those  difl^rences  by  which  our  terrestrial  ellipsoid  has  been 
proved  to  deviate  from  a  perfect  ^obe,  stnkingly  exhibits  the  aocoracyand  nicety  of 
the  methods  employed  by  astronomers  and  mathematicians.  What  delicate  instru- 
ments must  have  been  used,  what  rigorous  calculations  made,  in  order  to  determine, 
within  a  few  toises  of  the  truth,  the  dimensions  of  this  vast  globe,  in  comparison  of 
which  our  body  is  but  an  atom !  Let  not  this  discovery,  at  least,  be  attributed  to  the 
ancients!  If  some  learned  men  have  pretended  to  see  clearly,  in  some  wiM«terti» 
vagne  phrases  of  the  ancients,  a  notion  of  the  polar  depression,*  there 
are  others  who  have  as  clearly  discovered  the  idea  of  an  equatorial  de- 
pression ;t  those  two  opposite  opinions,  therefore  destroy  each  other. 
The  notion  even  of  the  ellipticity  of  the  terrestrial  globe  could  not  arise  but  from  a 
clear  idea  of  universal  gravitation.  It  vras  therefore  reserved  for  the  genius  of  mo- 
dem g^metry  to  draw  the  hiunan  mind  into  this  bold  and  subtle  research. 
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Continuation  of  ihe  Theory  of  Oeography.     Of  Terrutrial  Giohes.     Of  their  Con- 

atruction  and  princ^al  Uses.'^ 

To  fix  well  in  the  mind  the  different  parts  of  knowledge  which  form  the  study  of 
geography,  it  is  necessary  to  have  before  our  eyea  an  image  of  the  earth  and  its 
parts,  on  a  smaU  scale.  The  most  simple  of  these  representations  is  the  artificud 
terrestrial  globe ;  it  is  the  earth  in  relief,  with  its  seas,  continents,  and  islands.  The 
mountams,  rivers,  and  principal  towns,  are  also  indicated  on  it.    All  these  points 

*  Frerat,  Mem.  de  I'Acad.  des  Inscriptions,  torn.  x?iii.  p.  112. 
t  Burnet,  Tbeoria  Telluris  Sacra,  p.  26, 136,  137. 

t  Bion,  Usa^  des  Globes,  1718.    Schiebel,  Inatructioa  sur  I'uaages  dei  Globes  Artificlelf 
(en  AUemand,)  1779  and  V(%5. 
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have  on  the  artificial  globe  their  true  pasUion ;  they  are  represented  in  thetr  totalitj'* 
and  relatively  to  each  other,  as  they  are  situate  on  the  earth  itself,  according  te 
astronomical  observations  and  geodesic  measures.  A  geographical  map  con  only 
give  perspective  views  of  a  part  of  the  globe,  in  which  there  are  always  more  or 
less  of  errors  of  convention. 

We  find  in  the  artificial  globe  the  material  image  of  those  mathema- 
tical circles  which  serve  to  give  us  an  idea  of  the  various  relations  aC 
the  earth  with  the  heavenly  bodies,  and  of  terrestrial  places  with  each  other.  Thus, 
on  the  surface  of  the  globe,  ought  to  be  indicated,  the  terrestrial  equator,  the  tropics, 
the  polar  circles;  then,  by  weak^  lines,  the  other  parallels  to  the  equator,  from  5  to 
5,  or  from  10  to  10  degrees,  according  to  the  size  of  the  globe.  We  also  find  the 
meridians  indicated  from  6  to  5,  or  from  10  to  10 ;  they  are  numbered  at  their  point 
of  intersection  with  the  equator.  The  parallels  to  the  equator  are  also  numbered  at 
the  place  where  they  cut  that  meridian  which  has  been  chosen  for  the  first.  The 
ecliptic  is  also  marked  on  good  globes. 

The  poles  are  indicated  by  two  points,  on  the  axis  of  which  the  globe  turns. 
These  two  points  are  fixed  to  a  circle  of  metal  which  surrounds  the  j^lobe  from  one 
pole  to  the  other,  so  that  on  turning  the  globe,  every  terrestrial  spot  passes  under 
this  circle.  It  serves,  therefore,  as  a  gentrtd  mertdton,  and  is  so  called.  The  degrees 
of  latitude,  and  even,  on  large  globes,  the  minutes  and  seconds,  are  marked  on  the 
general  meridian.  x 

The  bearers,  or  feet  of  the  whole  machine,  support  a  circular  band  of  metal  or  wood ; 
it  cuts  the  globe,  in  whatever  position  it  may  be  placed,,  into  two  hemispheres,  one 
superior,  the  other  inferior ;  and  thus  represents  the  rational  horizon.  This  artificial 
horizon  has  several  circles  traced  on  its  surface ;  the  inmost  marks  the  number  of 
degrees  of  the  twelve  signs  of  the  zodiac ;  on  it  are  the  names  of  those  signs  and 
the  days  of  the  month.  Anotl^r  circle  is  divided  into  thirty-two. parts,  which  mark 
the  points  of  the  compass. 

The  quadrant  for  taking  heights  is  intended  as  a  substitute  for  the  compass  in  dif- 
ferent researches.  It  is  a  little  plate  of  copper  attached  to  the  general  meridian,  and 
divided  into  90  degrees,^  wliich  serves  to  measure  the  distance  and  position  of  thA 
places  i/vithout  the  compass.  The  Wary  circle  is  fixed  on  the  north  pole ;  it  is  di- 
vided into  24  hours,  and  bears  a  moveable  needle,  which  turns  round  the  axis  of  the 
globe.  There  is  also  at  the  foot  of  the  globe  a  compass,  which  should  be  fixed  in 
the  parallel  and  meridian  of  the  horizoq. 

Globe-makes,  and  especially  those  of  Paris,  have  been  so  caress  of 
late  years,  in  the  delicate  construction  of  that  instrument,  that  a  lover  of 
geography  cannot  be  too  scrupulous  in  examining  the  quaUty  of  a  globe  before  he 
purchases  it.  He  should  ascertain  the  complete  correspondence  of  the  divisions 
marked  on  the  circles.  The  degrees  of  the  equator  and  the  ecUptic  should  be  equal 
with  each  other,  and  with  those  of  the  quadrant.  The  same  equality  should  exist 
between  the  degrees  of  the  general  meridian  and  the  horizon,  represented  by  the 
interior  circle  of  the  circular  band  of  the  middle.  These  divisions  are  examined,  by 
intercepting  with  a  compass  a  certain  number  of  degrees,  and  by  trying  if,  with  the 
same  opening  of  the  compass,  the  same  number  of  degrees  can  be  intercepted  every 
where.  The  globe  should  be  at  an  equal  distance  from  the  general  meridian  and 
from  the  horizon,  and  far  enough  from  them  never  to  rub  against  those  circles;  which 
only  happens  in  the  very  worst  globes.  The  globe  should  be  balanced  perpendicu- 
larly on  the  two  points  which  represent  the  poles.  This  is  known,  if,  when  turned, 
it  stops  as  soon  as  the  hand  is  taken  from  it.  The  equator  should,  in  all  positions, 
cut  the  meridian,  and,  if  there  be  one,  the  horizon,  into  two  equal  arches;  it  ought 
therefore  always,  on  tumii^  with  the  globe,  to  coincide  with  the  pomts  where  the 
quarter  of  those  circles  begin.  In  the  parallel  sphere,  it  should  always  preserve  the 
most  exact  parallehsm  with  the  horizon.  In  hke  manner,  the  tropics  and  polar  cir- 
cles should  every  where  coincide  with  the  latitudes  that  belong  to  them. 

The  network,  or  assemblage  of  the  fines  representing  the  circles  of  longitude  and 

•  It  commonly  goes  to  114  degrees,  or  to  the  arch  equal  to  the  diameter. 
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latitude,  should  correspond  exactly  in  all  its  joinings;  which  is  very  seldom  the  case 
even  in  large  globes;  the  surface  of  the  pUper  pasted  on  the  globe  being  rarely  con- 
nected with  perfect  exactness. 

The  globe  serves,  generally  speaking,  to  recapitulate  the  elements  of 
mathematical  geography.  In  order  to  show  its  uSe,  we  shall  now  explain 
its  primitive  construction.  The  most  simple  and  most  exact  way  of  constructing  a 
fifche  is  to  draw  immediately  on  its  surface,  by  the  means  we  are  about  to  describe, 
the  circles,  lines,  and  points,  which  it  ought  to  represent,* 

Let  us  suppose  that  two  points  diametrically  opposite,  have  been  fixed  to  represent 
itie  poles,  and  ^at  the  axis  of  rotation  19  to  pass  through  them:  taking  one  of  these 
points  for  a  centre,  at  an  equal  distance  from  each,  a  circle  must  be  described,  which 
will  be  the  equator;  anoAer  great  circle  will  be  drawn  through  the  poles  to  represent 
ih^  first  meridum,  which  will  be  divided  into  90  degrees,  setting  out  from  the  equator 
toi^rds  each  pole:  ailerwards,  setting  oUt  from  this  meridian,  the  circumference  of 
the  equator  must  be  divided  from  degree  to  degree.     These  two  circles  being  de- 
termined, it  is  easy  to  mark  on  the  globe  a  place,  the  latitude  and  longitude  of  which 
may  be  learnt  from  the  geographtcsd  tables;  for  it  will  be  sufficient  to  mark  the  for- 
mer on  the  first  meridian,  and  through  ^e  point  where  it  falls,  must  be  described, 
taking  the  pole  for  tiie  centre,  the  circle  parallel  to  the  equator,  passing  through  the 
proposed  spot;  tiien  drawing  through  the  point  of  the  equator  on  which  the  longitude 
falls,  and  through  the  poles,  a  semicircle,  the  meridian  will  be  had,  whose  junction 
with  the  parallermarks  the  position  of  the  place. 

It  is  thus  that  the  cirdes  of  latitude  and  of  Um^^iude  are  traced  on  the  globe,  at  the 
distance  of  10  or  6  degrees  from  each  other.  With  respect  to  these  circles,  the  fol- 
lowing remark  may  be  pei^aps  a  little  too' elementary  for  most  of  our  readers. 

The  circles  of  latitude  are  parallel  to  the  equator^  they  diminish  there-  ^J'JJJIJ*' 
fore  necessarily  till  the  last  circle  of  latitude  is  identified  with  the  point  of  pa^^jir' 
the  pole  itself.  The  circles  of  longitude^  or  the  meridioMy  go  from  pole  to  pole,  and 
cut  the  equator  perpendicularly;  they  are  equals  with  a  very^ slight  difference.  The 
degrees  of  latitude  are  counted  only  on  the  circles  of  longitude,  and  vice  versd.  The 
descrees  of  ksHtude  are,  therefore,  tittle  arches  of  ^,^0  of  a  circle  of  longitude^  interceptr 
ed  by  two  circles  of  latitude.  They  would  of  course  be  equal  without  this  small  dif- 
ference, which  proceeds  from  the  depression,  and  makes  them  increase  a  tittle 
towards  the  poles.  The  degrees  of  longitude  are  tittle  arches  of  3}^  of  a  circle  of 
laiitudey  intercepted  by  two  circles  of  longitude.  Therefore  the  degrees  of  longitude 
go  on  diminishing  in  proportion  as  the  circles  of  longitude  come  near  each  other;  and 
at  the  point  where  all  these  circles,  till  then  convergent,  cut  each  other,  tliat  is,  at  the 
pole  there  is  no  more  longitude. 

The  reckoning  of  the  latitudes  begins  at  the  equator.  This  commencement  is  na- 
turally determined  by  the  circumstances  of  the  earth's  motion.  It  is  otherwise  with 
the  longitude ;  for  all  the  meridians  being  great  circles,  nature  furnishes  no  motive  for 
choosing  one  in  preference  to  any  other,  as  a  term  from  which  to  begin  to  count,  or 
^  first  meridiim.  We  need  not  be  surprised,  therefore,  tliat  geographers  |  rimmeridiMk 
have  varied  much  in  their  choice. 

Ptolemy  fixed  his  first  meridian  at  the  Fortunate  Isles,  (now  the  Canaries,)  because 
it  was  the  most  western  limit  of  the  countries  known  in  his  time;  and  as  their  extent  ^ 
from  east  to  west  was  more  considerable  than  frorii  south  to  north,  the  former  received 
the  name  of  longitude^  or  length,  the  latter  that  of  kUitwkj  or  breadth,  which  they  still 
bear.  This  first  meridian  of  the  ancients  is  not  known  with  certainty,  as  its  position 
depends  on  the  precise  meaning  of  the  appellation  Fortunate  Isles,  a  point  which  we 
shall  discuss  in  the  history  of  geography. 

In  order  to  render  the  manner  of  expressing  longitudes  in  French  geography  unf- 
form,  Louis  XIII.  ordered^  by  an  express  declaration,  that  the  first  meridian  should 
be  placed  in  the  MeofFerro,  the  most  western  of  the  Canaries.  Delisle,  one  of  the 
first  who  endeavoured  to  give  precision  to  geographical  determinations,  fixed  the 
iongitudo  of  Paris  20  degrees  east  of  that  meridian.     When»  by  more  rigorous  ob- 

*  Vtrenius,  Genend  Geograpbyt  b.  iu.  chap.  32.  prop.  5. 
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fiervations,  it  was  known  that  ihe  cKfference  of  longitude  betwe^  Paris  and  the  prin* 
cipal  town  of  the  Isle  of  Ferro  was  20^  5'  bCf,  it  was  necessary  to  advance  the  fir^ 
raeridian  5'  5(f  to  the  east  of  that  point,  so  that  it  is  now  a  circle  of  mere  conventiony 
which  passes  through  no  remarkable  point. 

The  Dutch  had  fixed  their  first  meridian  at  the  Peak  of  Tenerifie,  a  mountain  situ- 
ated in  the  island  of  that  name,  and  then  esteemed  the  highest  in  the  Mrorki. 

Gerard  Mercator^  a  famous  geographer  of  the  16th  centmry,  chose  the  mendiaa 
which  passes  through  the  island  Del  CorfH)^  one  of  the  Azores,  because  in  his  time  it 
was  the  line  on  which  the  magnetic  needle  sufieied  no  variation.  It  must  be  con- 
fessed, that  it  is  the  most  natural  and  the  most  commodious  point  of  departure  with 
respect  to  maps  of  the  world. 

Geographers  have  only  agreed  together  in  maintaining  an  abuse, 'that  is,  in  under^ 
standing  by  the  name  of  the  meridian  of  a  place,  only  the  ludf  of  the  great  circle  cor- 
responding with  the  celestial  meridian;  the  other  iialf,  winch  is  in  the 
opposite  hemisphere,  with  respect  to  the  poles,  is  sometimes  called  the 
tmti^nefidiQn. 

According  to  the  custom  of  geogn4>hers,  the  longitudes  begin  to  be  counied  from 
the  eastern  side  of  the  first  meridian,  and  are  reckoned  in  the  same  direction  over  the 
whole  circumference  of  the  eqimtor,  tiU  they  return  to  the  westmn  side  of  the  meri- 
dian.    In  this  way  of  counting  the  longitudes  may  rise  to  360°. 

These  conventional  arrangements  have  not  been  adopted  by  mariners. 
Astronomical  observations  hating  become  of  general  use  in  navigation, 
and  the  tables  which  indicate  the  moment  of  the  celestial  phenome^ 
ami  the  position  of  the  heavenly  bodies  at  different  epochs,  being  always  calculated 
for  the  meridian  of  the  principal  observatory  of  each  nation,  navigators  found  it  more 
convenient  to  refbr  to  this  meridian  the  points  of  ^  routes  they  foUowed.  Thus 
French  mariners  count  fi^m  the  meridian  of  the  observatory  of  Paris;  the  English 
fit>m  Greenwich;  die  Spaniards  from  Cadiz.  Let  us  observe,  moreover,  that  mari- 
mers  estimate  the  longitude  from  the  di&rence  ^  tiie  time  which  ekpses  between  the 
passage  of  the  meridians  through  the  same  heavenly  body,  or  from  the  diflbrence  of 
hours  counted  at  the  same  moment  in  two  different  places.  If  one  has  advaaoed  to* 
wards  the  east,  one  counts  more  than  under  the  meridian  from  which  one  set  out; 
the  contrary  happens  when  one  advances  towards  the  west  it  is  necessary,  there- 
fore, when  we  convert  a  difference  of  time  into  a  difference  of  longitude,  to  indicate 
if  it  be  oriental  or  occidental.  In  tiiis  way  of  counting,  the  longitude  is  always  mark- 
ed by  the  side  nearest  the  first  meridian,  so  Uiat  the  longitudes  only  embrace  the 
semi-circumference,  or  do  not  rise  beyond  180^ :  and  the  globe  is  divided  into  two 
hemispheres  with  respect  to  the  first  meridian;  in  the  hemisphere  situated  to  the 
west,  the  longitudes  have  the  denomination  of  ocddenUd;  and  in  the  other  orientals 
All  marine  cluirts  are  e^abtished  according  to  this  system  of  numeration. 

These  diversities  in  the  manner  of  estimating  the  longitude,  necessi- 
tate calculations  of  reduction.  We  are  obliged,  before  using  a  map,  to 
examine  what  is  the  meridian  adopted  by  the  geogmpher,  *'  which  of^n  embarnussea 
even  learned  persons."* 

When  we  have  to  do  witii  longitudes  reckoned  according  to  the  method  of  geo- 
graphers, that  is,  by  making  the  entire  tour  of  tl>e  globe  by  the  east,  we  must  take 
the  difference  of  longitude  of  the  two  meridians  to  be  compared ;  and  if  the  meridian 
from  which  we  wish  to  set  out  is  to  the  west  of  the  other,  this  difference  must  be 
added  to  all  the  longitudes  counted  from  the  other;  in  ttie  contreiy  case  it  must  be 
retrenched. 

For  example,  Moscow  is  35**  12'  45"  from  the  meridian  of  Paris,  liow  many  is  it 
from  that  of  Greenwich?  Add  the  difference,  which  is  2®  2(/  15",  and  you  will  have 
the  result  37^  33^^.  Here  is. another:  Paris  is  20®  from  the  meridian  of  the  Isle  of 
Ferro,  how  many  is  it  from  the  Dutch  meridian  of  Teneriffe?  This  meridian  being 
a  degree  more  to  the  east  than  the  other,  retrench  1^  from  the  given  longitude,  and 
you  will  have  19®.     In  this  calculation  there  happen  two  particular  cases.     The  re- 

*  D'Alembert,  dmn.  I'Encyclopedie. 


Redaction  of 

eeoiTa^iiail 
longitodes. 


MATHEMATICAL  GEOGRAPHY.  33 

8uH  by  ad^tioD  amy  surpass  360^;  for  exan^le,  Madrid  is  SS9^  57'  40"  firbm  Park, 
countiiig  in  tke  manner  of  geographers,  how  many  from  the  Isle  of  Ferro?  You  find, 
on  addiAg  the  difference  of  the  meridians,  373°  57'  40'';  but  as  this  sum  exceeds  ^ 
value  of  die  whole  circle,  you  see  you  have  repassed  a  second  time  through  the  me* 
ridian  of  the  Isle  of  Ferro.  You  must,  therefore,  retrench  360°,  and  you  have  13° 
57'  40".  In  the  same  way  it  sometunes  happens,  that  the  given  longitude  is  less 
than  the  diflference  of  the  meridians  to  be  retrenched  from  it;  in  this  case  360°  are 
added  to  the  longitude,  the  difference  is  then  retrenched,  and  the  sutn  required  is 
found.  For  example,  the  isle  Gomere  is  32'  from  the  Isle  of  Ferro,  you  ask  how 
much  it  is  from  the  meridian  of  Tenerifie?  Add  360°  to  32',  retrench  the  difference, 
and  you  have  359°  32',  which  is  the  longitude  required.  The  reason  of  these  ope- 
rations is  perceived  on  repeating  them  on  the  globe. 

The  reduction  of  longitudes,  reckoned  according  to  the  practice  of  ***2Bd1oMi 
navigators,  is  much  more  in  use.  In  setting  out  from  the  same  men-  SSU. 
dian,  all  the  oriental  marine  longitudes,  as  far  as  180°,  remain  the  same  as  in  the 
manner  of  reckoning  adopted  by  geographers.  With  respect  to  the  occidental  ma^ 
rine  longitudes',  it  is  sufficient  to  deduct  them  from  360°,  to  bring  them  to  the  nume« 
ration  of  geographers.  Here  is  an  example:  Yenus's  Point,  in  the  island  of  Ota- 
heite,  has  been  determined  by  navigators  to  be  151°  50'  30"  of  western  longitude 
from  the  meridian  of  Paris.  If  from  360<'  we  take  off  151°  50'  30",  the  difference, 
which  is  208*  9'  30",  will  be  the  longitude  .according  to  geographers.  It  is  evident 
that,  by  an  inverse  operation,  we  may  transform  into  nautical  longitude  the  geogra- 
phical longitudes  above  180*,  by  deducting  ^em  from  360*. 

If  we  set  off  from  two  difierent  meridians,  we  must  observe  on  what  side  the  me- 
ridian to  which  we  wish  to  refer  the  longitudes  is  placed  with  respect  to  the  other. 
We  must  retrench  their  difierence  from  all  the  longitudes  of  the  same  denomination 
as  that  side,  anil  we  must  add  to  all  those  of  a  contrary  denomination*  An  example 
will  make  this  rule  more  easy.  The  meridian  of  the  observatory  of  Paris  being  2* 
20'  15"  to  the  east  of  that  of  Greenwich,  all  oriental  longitudes  with  respect  to  Green- 
wich must  be  diminished  by  that  quantity  to  be  referred  to  the  meridian  of  Paris,  and 
the  occidental  longitudes  must  be  augmented  by  that  quantity.  It  is  thus  that  the 
longitude  of  the  Cape  of  Good  Hope  being  18°  23'  15"  to  the  east  of  the  meridian 
of  Greenwich,  becomes  16*  3'  to  the  east  of  that  of  Paris;  on  the  con^ary,  Cape 
Horn,  placed  by  the  English  at  67°  21'  15"  west  of  Greenwich,  is  69°  41'  30"  west 
of  Paris* 

In  these  reductions,  as  in  those  of  the  geographical  longitudes,  it  may  happen  that 
the  points  to  be  reduced  fall  between  two  meridians,  or  between  their  opposite  me- 
ridians.  The  place  which  is  oriental  with  respect  to  one,  then  becomes  occidental 
with  respeet  to  the  other.  In  the  first  case,  we  can  no  longer  retrench  from  the  Ion- 
gkude  to  reduce  the  difference  of  the  two  proposed  meridians;  we  must  do  the  con- 
trary, and  change  the  denomination.  In  the  second  case,  the  number  which  results 
^m  the  addition  of  the  difference  of  the  meridians,  to  the  longitude  wanted  from  the 
meridian  we  wish  to  change,  stu^msses  180°,  because  it  is  beyond  the  meridian  op- 
posed to  that  to  which  the  longitudes  are  referred ;  it  must,  therefore,  be  retrenched 
from  360^,  or  from  the  entire  circumference,  to  make  it  go  off  from  a  side  contrary 
to  the  same  meridian;  the  longitude  consequently  changes  its  denomination  again. 

Dover,  for  example,  is  1°  18'  30"  to  the  east  of  Greenwich.  Subtracting  this  lon- 
gitude from  the  difference  of  the  meridians  2°  20'  15",  there  will  remain  1°  1'  45", 
which  is  the  occidental  longitude. of  Dover  with  respect  to  the  meridian  of  Paris. 
Here  is  an  example  of  the  second  case :  At  Turtle  Isle,  situated  in  the  Pacific  Ocean, 
the  English  count  177°  57'  west  longitude.  Addmg  to  this  2°  20',  we  find  180**  17'. 
The  place  is,  therefore,  17'  beyond  the  meridian  opposed  to  that  of  Paris;  and  by 
retrenching  180*  17'  fi^m  360°,  we  have  179*  43'  of  east  longitude  with  respect  tp 
the  meridian  of  Paris. 

When  the  principal  circles  of  longitude  have  been  traced  on  the  globe,  and  places 
icnown  by  observations  have  been  marked  on  it,  which  are  generally  the  capitals  of 
states,  the  most  firequented  ports,  and  most  salient  promontories,  it  only  remaint  tc 
fill  up  the  intermediate  spaces,  by  drawing  from  the  best  geographical  maps  t} 
Yois.  I E  ' 
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sinuosities  of  shores,  the  course  of  rivers,  and  the  chains  of  mountains.  But  as  all 
the  materials  of  these  designs  must  be  taken  firom  maps,  of  which  we  shall  explain 
the  construction  in  the  following  Books,  it  would  be  premature  to  treat  here  more  ait 
length  of  the  rules  to  be  observed  in  choosing  the  best,  and  in  transferring  them  to 
Common  wmy     tlie  globe  with  thc  CTcatest  exactness.     We  shall  only  remark,  that  the 

of  mBkinfiT  »  • 

giobet.  '  method  of  delineating  geographical  outlines  immediately  on  a  ball  of  cop- 
per, wood,  or  any  other  matter,  is  only  employed  by  lovers  of  the  science  wha  wish 
to  join  instruction  with  amusement,  or  by  geographers  who  are  particularly  employed 
by  some  great  nobleman.  The  globe-makers  use  a  method  less  tedious,  less  expen- 
sive, which  allows  them  to  multiply  copies.  They  have  a  general  mdp  of  the  world 
drawn  and  engraven,  and  distributed  into  slips,  that  is,  spherical  segments,  with  which 
they  cover  the  ball  destined  for  a  terrestrial  globe.  The  way  of  tracing  these  slips 
will  be  indicated  in  its  place. 

The  first  use  that  is  made  of  the  globe,  is  to  determine  the  distance 
from  one  place  to  another.  The  shortest  distance  of  two  points  on  the 
sphere,  is  measured  by  the  arc  of  the  great  circle  which  Joins  them ;  and 
as  all  great  curcles  are  equal,  the. degrees  of  any  one  of  them  contain  the  same  num- 
ber of  itmerary  measures  as  those  of  the  meridian.  We  take,  therefore,  with  a  com- 
pass, the  opening  of  the  arc  comprised  between  the  points  proposed,  and  carry  it  to 
the  meridian  or  the  equator,  which  are  graduated. 

If,  for  example,  the  arc  comprised  between  two  places  marked  on  the  globe,  and 
brought  to  the  meridian,  contain  10**  45',  we  shall  have  the  shortest  distance  between 
these  points  in  itinerary  measures,  by  converting  the  degrees  and  minutes  into  ma- 
rine leagues  of  20  to  a  degree.  We  first  obtain  200  leagues  fbr  the  10^,  and  each 
minute  being  equivalent  to  a  third  of  a  league,  or  a  nautical  miley  the  45'  will  give  15 
leagues:  thus  the  total  result  will  be  215  marine  leagues. 

In  delicate  operations,  however,  it  is  better  to  use  calculation,  which  gives  a  more 
precise  result.  Let  us  consider,  for  example,  the  spherical  triangle  APL,  Fig.  6, 
formed  by  the  meridians  AP  and  PL  of  the  places  A  and  L,  whose  distance  we  re- 
quire, and  by  the  arc  of  the  great  circle  AL,  which  joins  them.  In  this  triangle,  we 
know  the  sides  AP  and  PL,  wl^ch  are  the  distances  of  the  points  A  and  L  from  the 
pole  P,  or  the  complement  of  their  latitudes,  and  the  angle  APL,  which  is  measured 
by  their  difference  of  longitude ;  the  rules  of  spherical  trigonometry  will  give  us,  in 
degrees  and  parts  of  degrees,  the  side  AL,  which  we  can  convert  into  itinerary  mea- 
sures. In  the  case  where  the  places  A  and  L  are  in  different  hemispheres,  one  of 
their  distances  from  the  pole-  will  be  greater  by  90^  than  the  latitude  of  the  place 
itself.* 

If  the  places  of  which  we  wish  to  know  the  distance  have  the  same  meridian,  it 
is  only  necessary  to  take  the  difference  of  their  latitudes,  and  to  convert  it  into  itine- 
rary measures.     A  difference  of  some  minutes  in  longitude  has  no  sensible  efieot  on 

*  Some  of  our  readers  will  be  pleased,  perhaps,  with  an  example  of  this  sort  of  calculation. 

The  distance  from  Paris  to  Philadelphia  is  required.  Longitude  of  Philadelphia,  77^  36'  0" 
W.  Long,  of  Paris,  0«^  C  0".  DiflTerence  of  Long.  A  =  77°  36' 0".  Lat.  N.  of  Paris,48°  SC 
15";  therefore  the  complement  B  =  41°  9'  45".  .Lat  N.  of  Philadelphia,  39°  56'  57";  there- 
fore the  complement  C  :=  50°  3'  3".  Multiply  the  tangent  B  by  the  coane  A,  you  will  have  a 
tangent  which  we  shall  call  x.  It  must  be  subtracted  from  C  if  A  is  below  90°»  and  added  if 
A  is  above.  There  results  the  quantity  we  shall  call  y.  Now,  as  the  cosine  x  is  to  the  cosine 
B,  so  the  cosine  y  is  to  the  cosine  of  thc  distance  required  D.  The  calculation  is  made  by  means 
of  the  Tables  of  Sines. 

Log.  tang.  B  «=  9.94165  Log.  cos.  x  ss  9.99249 

Log.  COS.    A  =  9.33190  Log.  cos.  B  =  9.87670 

.  Log.  COS.  y  =  9.88790 

Log.  tang.  X  =  9.27365  

Therefore  x  =  10«>  37'  48"  Log.  cos.  D  =  9.77211 

C  =.  50°    3'    3"  therefore  D  =  53°  42'  50" 

— -  ^  1074  leagues,  20  to  a  degree. 

C  —  x  =3  y  =  39°  25'  15" 

See  the  trigonometry,  and  the  general  formulas  in  Puissant,  Traits  de  Geodesic,  art  89.  Comp. 
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tbe  TesuU ;  tiuid,  we  should  hardly  mistajce  more  Chan  a  league  in  measuring  the  dis* 
tance  from  Paris  to  Algiers  on  the  meridian  of  Paris,  though  it  is  41'  more  to  the 
west  than  that  of  Algiers. 

It  would  he  a  great  error  to  take  the  difference  of  longitude  in  degrees 
of  two  places,  situated  on  tbe  same  parallel,  for  the  measure  of  their 
distance;  this  can  only  be  done  whecp  the  places  are  situated  on  the  equator,  which 
19  8  great  circle;  but  its  parallels  being  small  circles,  the  radius  of  which  diminishes 
as  we  approach  the  poles,  it  follows  from  the  principle  stated  above,  that  the  absolute 
length  of  their  arcs  does  not  give  the  true  measure  of  the  shortest  distance  from  the 
extremities  of  those  arcs';  this  distance  can  only  be  measured  by  a  great  circle  pass- 
ing through  the  two  extreme  points.   For  as  the  radius  of  the  parallel  is  shorter  than 
that  of  the  great  circle,  the  arc  of  the  parallel  must  necessarily  have  a  greater  cur* 
vafore  than  that  of  the  great  circle  comprised  between  the  same  points,  and  is  con- 
sequently longer.   Here  is  a  striking  example :  Petersburgh  is  almost  under  the  same 
latitude  as  the  isle  of  Kodiak,  in  Kus:$iao  America;  the  difference  of  longitude  is 
about  180^,  equivalent  under  this  pajnllel  to  1800  marine  leagues ;  but  the  shortest 
distance  between  these  two  places  is,  counting  on  a  meridian  that  is  almost  common 
to  them,  60  degrees  of  latitude,  equivalent  to  1200  leagues.     It  is  true  that,  to  take 
advantage  of  this,  it  would  be  necessary  to  cross  the  eternal  ice  of  the  pole.    Thus, 
in  geography  as  in  politics,  the  straight  road  is  not  always  the  most  advantageous. 

It  is  necessary,  therefore,  in  many  cases^  to  measure  the  distances  on  the  parallels, 
and  consequently,  to  know  exactly  the  value  of  the  degrees  of  longitude  marked  on 
the  parallel  circles.  The  globe  renders  the  diminution  of  these  degrees 
towards  the  poles  sensible  to  the  eye ;  our  tables  indicate  it  in  detail  :* 
But  we  shoidd  know  the  mathematical  principles  of  it.  The  length  of 
the  degrees  marked  on  the  parallels  is  proportionate  to  the  radii  of  the  circles ;  but 
the  radii  of  the  equator,  and  of  its  parallels,  are  perpendiculars-  let  fall  from  the  dif- 
ferent points  of  the  meridian  on  the  diameter  of  each  gf  these  circles,  as  in  Fig.  6. 
the  lines  £C  and  HK.  Consequently,  if  we  take  the  radius  £C  for  the  length  of 
the  degree  of  the  equator,  and  if  we  divide  it  into  twenty  parts,  representing  marine 
leagues,  the  number  of  these  parts  which  the  radius  HK  of  the  parallel  LM  may 
contain,  will  indicate  the  value  of  the  degree  of  this  parallel  in  leagues.  Hence  it 
results,  that,  to  determine  the  length  of  ti[ie  degrees  on  each  parallel,  we  have  only  to 
describe  on  a  line  £C,  which  represents  the  length  of  the  degree  of  the  meridian, 
or  of  the  equator,  a  quarter  of  the  circle  EP,  divide  it  into  degrees,  and  let  perpen- 
dicalars  fall  from  each  point  of  division  on  the  radius  CP;  these  lines  will  mark  the 
respective  lengths  of  the  degree  of  the  parallel  for  each  latitude. 

As  the  line  HK  is  the  sine  of  the  arc  PH,  and  the  cosine  of  the  arc  £H,  one  of 
which  indicates  the  distance  from  the  parallel  HM  to  tlie  pole,  and  the  other  the 
latitude  of  that  parallel,  it  is  evident  that,  taking  for  unity  the  degree  of  the  equator, 
that  of  any  parallel  whatever  will  be  the  cosine  of  the  latitude  given  by  the  trigono- 
metrical tables.  For  example,  the  latitude  of  Paris  is  48®  50',  and  the  cosine  of 
this  angle  0.658  of  the  radius ;  multiplying  this  number  by  20  marine  leagues,  we 
have  for  the  value  of  the  degree  of  the  parallel  13  leagues  -^^y.  In  the  latitude  of 
Petersburgh,  or  60°,  the  degree  of  longitude  is  reduced  to  10  leagues,  because  the 
cosine  of  60®  is  the  half  of  the  radius. 

We  have  mentioned  what  b  to  be  understood  by  north  and  souths  east 
and  vitst;  it  is  by  studying  the  globe  attentively  that  we  come  to  under- 
stand perfectly  the  value  of  those  terms.  Two  terrestrial  points,  situat- 
ed under  the  same  meridian,  are  directly  north  and  south  of  each  other,  and  all  the 
intermediate  points,  that  is  to  say,  all  the  points  of  tlie  Ime  of  distance,  are  equally 
north  and  soutli  of  each  other,  and  all  reciprocally  on  tlie  same  point  of  the  compass. 
In  like  manner,  any  two  points  whatever,  taken  under  the  terrestrial  equator,  are 
directly  east  and  west  of  each  other,  and  all  the  intermediate  points  are  equally  so, 
and  are  reciprocaOy  on  the  same  point  of  the  compass. 
If  we  take  two  places  which  are  neither  under  the  same  meridian^nor  UQder  the  equa- 

•  Sec  the  Tablet  annexed  to  this  volume. 
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tor,  whatever  be  othenvise  their  relative  posiiioiiy  none  of  the  intermediate  places  will 
be,  with  respect  to  the  other  places,  on  the  same  point  of  the  compass.  For  the  aiic  ] 
of  a  great  circle  which  measures  the  distances,  is  an  arc  of  a  vertical  circle  which 
passes  by  the  zenith  of  the  places  in  question ;  but  every  vertical  circle  which  is  itself 
neither  a  meridian,  nor  perpendicular  to  the  terrestrial*  meridian,  (like  the  equator,) 
will  cut  all  the  intermediate  meridians  under  angles  unequal  among  each  other.  But 
it  is  these  angles  of  position  which  determine  the  point  of  the  compass  on  which  a 
place  is  relatively  to  another..  Therefore,  as  all  the  intermediate  places  between  the 
two  places  in  question  will  offer  angles  of  position  unequal  in  degrees,  each  of  them 
will  be  on  another  point  of  the  following  place  from  what  the*  preceding  place  was  from 
it  Thus,  in  following  the  shortest  route,  between  two  places  situated  out  of  the  eqoa^ 
tor,  and  under  different  meridians,  the  point  of  the  compass  would  change  at  every 
step.  This  is  demonstrated  by  Fig.  17,  where  P£  p  represents  a  meridian,  EOI  t 
the  equator,  HLQ  a  parallel,  wad  HIE  t  the  great  circle  perpendicular  to  the  mm- 
dian  in  H.  We  perceive,  also,  that  all  the  great  circles  perpendicular  to  the  same 
meridian,  meet  in  two  opposite  points  I  and  t,  which  are  the  poles  of  that  meridian, 
These  great  circles  must,  therefore,  continually  approach  each  other;  and  it  is  only 
in  a  very  small  space,  on  each  side  of  the  meridian  P£  p,  that  the  circles  IE  t  and 
IH  f  can  be  considered  as  parallel  with  each  other;  and  hence,  too,  it  can  only  be  in 
a  small  extent  that  the  Unes  east  and  toesiy  or  the  perpendiculars  to  the 
meridian,  can  be  considered  as  parall^].^ 

As  the  great  circle  I  HE,  perpendicular  to  the  meridian  p'  £P,  cuts  the  other  me- 
ridians under  angles  different  for  each,  while  the  parallel  HLQ  meets  them  all  at  a  right 
angle,  it  b  evident  that,  in  going  from  the  point  H  to  the  point  L  on  the  parallel,  we 
turn  off  every  moment  from  the  direction  we  at  first  followed,  to  place  ourselves  at  a 
right  angle  with  the  different  meridians  we  cut,  and  which  all  unite  at  the  pole  P. 
We  cannot,  therefore,  trace  on  the  terrestrial  surface  a  parallel  to  the  equator,  or  ad- 
vance directly  east  or  west^  b>it  by  means  of  a  compass,  or  still  more  exactly,  by  de* 
termining  the  meridian  from  place  to  place,  and  keeping  one's  self  always  in  the 
same  latitude. 

This  difference  between  the  points  east  and  west  of  the  globe,  and 
those  of  each  place  in  particular,  has  an  influence  on  navigation  and  on 
mantime  charts.  The  navigator  endeavours,  as  much  as  possible,  to  sail  on  the 
same  point  of  the  compass,  at  least  for  a  certain  tince,  otherwise  he  cannot  know 
where  he  directs  his  course.  Moreover,  he  must  first  direct  his  course  so  as  to  reach 
the  spot  he  wishes  to  go  to;  and  secondly,  he  should  go  by  the  shortest  way  possi- 
ble. If  a  vessel  saib  always  east  and  west  under  the  equator,  its  route  will  be  an 
arch  of  the  equator,  and  consequently  the  shortest  road  between  two  places  situated 
under  the  equator.  If  a  vessel  be  directed  constantly  north  or  south,  it  will  describe 
an  arc  of  the  meridian,  and  at  the  same  time  the  shortest  road  between  the  place  of 
departure  and  that  of  arrival.  If  a  vessel,  out  of  the  equator,  sails  constantly  east  of 
west,  it  will  describe  a  parallel  to  the  equator.  Therefore,  if  the  place  of  its  destina- 
tion is  to  the  east  or  west  of  that  of  departure,  and  under  the  same  parallel,  the  ves- 
sel would  arrive  there  indeed,  by  sailing  always  on  the  same  point  of  the  compass, 
but  sometimes  by  a  very  tedious  course. 

If,  on  the  contrary,  a  vessel  is  directed  constantly  towards  the  same  point  of  the 
compass,  that  point  not  being  one  of  the  four  cardinal  points,  it  will  describe  on  the 
globe  a  cfirve,  which  does  not  return  inio  itself,  but  which  is  indefoiOely  prolonged  m  «t 
spiral  manner,  always  approaching  the  pole,  vnthoutever  reaching  it.  The 
(oxodromic  line  may  be  idso  defined  to  be,  a  species  of  logarithmic  spiral 
described  on  the  surface  of  the  sphere,  having  the  meridians  for  its  radii. 

This  line  was  discovered  by  Nonnius,  a  Portuguese  mathematician,  who  was  asked 
by  a  navigator  what  was  the  cause  of  a  phenomenon,  which  undoubtedly  would  aston- 
ish those  who  had  not  read  what  we  have  just  mentioned.     It  is  asked,  why  going . 
constantly  on  the  point  east  to  reach  a  place  really  situated  to  the  east  of  another,  (hy  the 
shortest  route,)  one  never  gets  there,  but,  on  the  contrary,  always  gets  the  farther  from 

*  See  afterwards  PntjecUom  efthe  Maps  of  Camni, 
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U?  The  reasoQ  is,  that  by  ahrays  following  the  same  point  of  the  conipads  out  of  the 
equator,  and  changing  the  mendkui,  we  do  not  describe  the  arc  of  the  great  circle 
which  measures  the  Stance  of  two  places,  but  a  spiral  or  loxodromic  curve,  which 
idll  never  pass  by  the  spot  required. 

It  is  necessary  to  go  on  the  loxodromic  curve  which  passes  by  both  places,  or  on 
a  line  which  cuts  Ae  intermediate  meridians  under  an  angle  equal  to  the  angle  of  in- 
clination of  the  loxodromic  curve  which  passes  by  the  two  places.* 

There  are  two  pobts  on  the  globe  where  there  is  neither  east  nor  west;  those  are 
te  two  poles.  The  globe  may  also  be  considered  with  respect  to  the  JJJgJJ*^J{jJ 
extent  of  its  surface.  We  have  seen,  that  it  is  16,501,200  square  map  J|iobe. 
rine  leagues,  supposing  the  earth  a  sphere.  If  we  wish  to  know  the  extent  of  any 
zone  whatever  contained  between  parallel  circles,  geometry  teaches  us,  that  the  sur- 
face of  a  spherical  zone  is  to  the  area  of  the  sphere  as  the  distance  of  the  parallels 
which  bound  it  is  to  the  diameter;  and  this  distance  answers  on  the  diameter  to  the 
difierence  of  the  sines  of  the  latitudes  of  each  parallel,  as  is  seen  on  Fig.  6.  by  the 
line  CK,  difference  between  CP  and  KP.  If,  for  example,  we  wish  to  estimate  the 
zone  comprised  between  the  48th  and  49th  parallels,  and  in  which  are  Paris  and  its 
environs,  we  say, 

The  sine  of  49«»  being  0,756 

That  of       48  0,743 


UUIity  of  Uie 
precedinf  cat* 
cuUckma. 


The  difference  .     .      0,012 
Reduced  to  half  0,006,  shows  us  that  this  zone  contains  the  j-f^s  or  -j^jf  of  the  total 
area  of  the  globe;  idiieh  being  estimated  at  16,501,200  square  leagues,  we  conclude 
that  the  zone  contains  99,007  square  leagues. 

With  this  datum,  we  shall  easily  calcu&te  the  extent  of  each  space  comprised  be- 
tween'two  parallels  and  two  given  meridians;  it  is  necessarfly  in  the  same  relation 
to  the  entire  zone,  as  the  difference  of  longitude  of  the  two  meridians  is  to  the  entire 
ckcumference :  we  find  consequently  the  value  of  the  quadrilateral  bounded  by  two 
meridicms  a  degree  distant,  and  by  the  48th  and  49th  parallels,  by  taking  the  360th 
part  of  the  number  99007,  which  indicates  the  total  area  of  the  zone.  This  quadrila- 
teral is  about  275  square  leagues. 

As  all  maps  are  divided  by  the  meridians  and  parallels  into  quadrila- 
terals, which  have  commonly  1,  5,  or  10  degrees,  it  is  plain  that  a  simi- 
lar calculation  for  each  zone  and  each  quadiSateral,  comprising  a  degree  of  longitude 
and  a  degree  of  latitude,  would  give  a  series  of  results,  by  the  help  of  which  one 
might  estimate  almost  directly,  either  on  the  globe  or  maps,  the  extent  of  each  ter- 
restrial region. 

We  should  only  have  to  examine  how  many  quadrilaterals,  of  an  equal  value  in  de- 
grees, were  inscribed  or  circumscribed  in  the  figure  of  the  country  we  wish  to  mea- 
sure, take  the  value  in  square  leagues  from  the  table,  and  then  estimate  that  of  tho 
ataips  which  might  happen  to  fall  out  of  the  hmits  of  these  quadrilaterals.  By  these 
means,  borrowed  firom  spherical  trigonometry,  we  should  avoid  the  errors  which  al- 
most necessarily  happen  when  we  wish  to  make  use  of  the  scale  of  a  common  map 
for  measuring,  according  to  the  rules  of  plane  trigonometry,  the  square  surface  of  the 
diffigrent  regions  of  the  earth.  Mi^s  which  represent  a  spherical  surface  on  a  plane 
smiace,  inevkably  give  the  spaces  too  large  or  too  small  either  in  the  centre  or  the 
circumference.  Their  scales  or  modules  of  measure  cannot  be  applied  uniformly  to 
their  surface. 

A  German  geometerf  has  calculated  fi'om  these  principles,  tables  of  the  square 
9Brfitce  of  the  zcmeSy  of  which  we  shall  insert  a  translation  at  the  end  of  this  work. 
We  shall  now  show,  by  an  example,  the  use  of  these  calculations. 

The  state  of  Pennsylvania  is  Umited  to  the  north  by  the  parallel  of  42°,  and  to  the 
south  by  the  parallel  of  39°  43'  25";  it  extends,  in  the  direction  of  the  longitudes, 

*  liaupertuis,  Discours  sur  la  Parallaze  de  la  Lune,  2, 12, 13, 14  Mem.  de  PAcad.  des 
Scten.  1754.    Varenius,  ch.  39,  8tc    Dubourguet,  Traits  de  Navigation. 

t  Klugel,  AnnuaiK  Attronom.  de  Berlin,  pour  I'An  1774^  p.  173.  Comp.  Mayer,  latrod. 
Complete  si  I'Art  de  Tracer  dea  Cartes  G^ographiques,  &c.  p.  192.  (en  AIL) 
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from  2°  east  (of  Waahington,)  to  366^  ST  30"  west  There  is  to  the  north  only  a 
small  triangle  towards  the  lake  Erie,  and  a  strip  comprised  in  the  bend  of  the  Dela« 
ware,  which  extend  beyond  this  figure;  but  as  the  surfaces  to  be  added  are  very 
nearly  balanced  by  the  corners  of  the  neighbouring  states  which  enter  into  the  quai* 
drilateral,  it  may  be  considered  as  equal  to  the  total  surface  of  Pennsylvania.  Now 
the  four  zones  from  40°  to  40*'  30',  from  thence  to  41**  to  41«»  30',  and  to  42«^,  should, 
according  to  the  tables,  have  a  surface  of  217,345,077  square  leagues,  20  to  a  de- 
gree. But  the  zone  between  39°  43^  25'',  and  40'',  is  only  16'  35"  in  breadth.  We 
must  multiply,  therefore,  the  surface  of  the  entire  zone  of  half  a  degree,  which,  ac- 

cording  to  the  tables,  is  =  55312  square  leagues,  by  — -- — =  Which  gives 

for  the  surface  of  this  small  zone  30599.11  square  leagues;  a  sum  which,  added  to 
that  of  the  four  zones  of  half  degrees,  forms  a  total  of  24794.88  square  leagues  for 
the  surface  of  the  whole  terrestrial  zone  comprised  between  the  latitudes  39®  43*  25" 
and  40**.  Now,  Pennsylvania  only  occupying  on  this  zone  5®  21'  30"  of  longitude, 
the  area  of  the  entire  zone  is  to  that  of  Pennsylvania  as  360°  to  5*>  21'  30",  or  as 
1 ',296,000  to  19,290;  which  gives  for  the  surface  of  Pennsylvania  3690.48  square 
leagues,  of  20  to  a  degree.  It  is  evident,  that  this  calculation  might  be  abridged,  Sf 
we  knew,  by  the  tables,  what  is  the  surface  of  a  quadrilateral  comprised  between  two 
meridians  and  two  parallels,  distant  each  by  one  degree,  or  half  a  degree:  these 
quadrilaterals  being  counted,  a  simple  multiplication  would  give  the  result  required, 
allowance  being  made  for  the  value  of  the  incomplete  quadrilaterals,  which  is  easily 
estimated. 

« 

Renuiik  on  I  Geometeri^  will  perceive,  that  these  variations  are  rigorously  exact, 
tioni.**  I  only  on  thd  supposition  of  the  earth  being  spherical.     The  inequality 

of  the  degrees,  which  results  from  the  elUpticity  of  the  earth,  occasions  a  slight  dif- 
ference between  the  area  of  a  zone  taken  on  a  spheroid,  and  another  taken  on  a 
sphere.  But  this  difference,  which  depends  on  the  quantity  of  the  total  depression 
of  the  globe,  is  very  insensible,  and  amounts  on  a  zone  of  100,000  square  leagues, 
under  a  mean  latitude,  only  to  2  or  300  square  leagues  at  most.  Moreover,  the 
geometers  who  have  proposed  algebraic  formulae  to  calculate  the  surface  of  the 
zoned  of  the  ellipsoid,  and  who  have  promised  to  publish  tables  calculated  accord- 
ing to  those  formulffi,*  are  of  opinion  that  the  irregularities  of  the  terrestrial  sphe- 
roid are  not  yet  sufficiently  known  to  be  determined  exactly. 

We  have  considered  the  globe  under  its  principal  geometrical  relations, 
and  it  remains  for  us,  according  to  the  ancient  custom  of  geographers, 
to  show  how  various  elementary  questions  are  resolved  by  means  of  the  artificial 
globe.  But  our  readers  are  aware,  that  exact  solutions  of  these  problems  can  only 
be  found  by  calculation;  and  besides,  the  questions  commonly  solved  by  the  globe, 
are  mostly  either  too  vague  or  too  foreign  to  geography  to  deserve  any  mention  in 
this  work.  We  shall  confine  ourselves  to  some  short  indications. 
To  find  eeo.  To  find  ou  the  artificial  globe  the  latitude  of  any  terrestrial  place,  the 

SSonT*  '^  globe  must  be  made  to  turn  round  its  immovable  axis  till  the  fixed  meri- 
dian be  brought  on  that  place ;  and  the  degree  marked  on  the  meridian  at  that  point 
will  give  the  latitude  of  the  place.  The  longitude  of  the  same  place  will  then  be 
found  on  the  equator,  at  the  point  where  this  circle  passes  under  the  meridian.  If 
we  wish,  on  the  contrary,  to  determine  the  position  of  a  place,  the  longitude  and  lati- 
tude of  which  are  known,  we  have  only  to  make  the  point  of  the  equator,  which  is 
at  the  given  longitude,  pass  under  the  meridian,  and,  taking  on  the  meridian  the  same 
latitude,  we  shall  have  the  geographical  position  of  the  place. 

The  dial,  which  is  commonly  adapted  to  the  north  pole  of  the  globe,  serves  to 
show  the  hour  in  one  part  of  the  earth  when  it  is  noon  in  another ;  for,  by  placing 
the  latter  under  the  meridian,  after  having  fixed  at  noon  the  needle  of  the  dial,  and 
making  the  globe  turn  till  the  meridian  is  on  the  place,  the  hour  of  which  is  required, 
the  needle  will  indicate  on  the  dial  tlie  hour  wanted :  it  is  afternoon  if  the  globe  has 
been  turned  to  the  east,  and  fm'enoon  if  it  has  been  turned  to  the  west. 

De  Zuch.  Correspond,  i.  181—184.    Pasqtiich,  ibid.  443;  ix.  301—308,    Comp.    KlQg^el, 
uaire  Astron.  Berlin,  1790,  p.  243,  syy. 
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If  we  wish  to  know  the  length  of  the  longest  day  for  all  the  points 

of  a  hemisphere,  the  northern,  for  example,  we  must  place  the  meridian, 

fio  that  the  border  of  the  arctic  polar  circle  touches  the  horizon  of  the  globe:  this 

horizon  will  then  be  confounded  with  the  circle  of  illumination.     If  we  bring  into 

the  meridian  any  point  whatever  of  the  proposed  hemisphere,  and  then  fix  the  needle 

of  the  polar  dial  at  twelve,  and  make  the  globe  turn  towards  the  east  till  the  point 

flMrked  enters  the  horizon,  the  needle  will  stop  at  the  hour  at  which  this  point  passes 

from  the  enlightened  to  the  obscure  part     The  number  of  hours  gone  over  on  the 

dial  wiU  be  hdf  of  the  duration  of  the  day  required.     By  placing  the  pole  nearer 

the  horizon,  we  shall  give  this  circle  the  position  which  the  circle  of  illumination 

takes  in  the  times  which  precede  and  follow  the  solstices,  and  we  shall  find,  as  above, 

the  length  of  the  day  in  each  country.  « In  this  position  of  the  globe,  all  the  points 

which  are  at  the  same  time  on  the  western  border  of  the  horizon,  are  those  which 

see  the  sun  rise  at  the  same  moment  that  those  on  the  eastern  border  see  it  set. 

The  directions  of  the  winds  with  respect  to  the  meridian  line,  and  the 
names  assigned  to  them,  are  generally  marked  on  the  horizon.  By  this 
n^eans  we  may  ascertain  the  position  of  a  place  with  respect  to  the  sun, 
at  the  moment  when  it  appears  to  rise  or  set,  by  observing  on  what  point  of  the  hori- 
zon the  given  plsu;e  passes  from  the  obscure  to  the  enlighted  part,  or  from  this  into 
the  other.  The  globe,  thus  turned,  affords  the  means  of  representing  physically  all 
the  phenomena  of  the  annual  motion  of  the  earth.  It  is  sufficient  to  put  in  a  dark 
room  a  globe  with  a  taper,  which  answers  perpendicularly  to  the  centre  of  the  hori- 
zon, and  at  a  pretty  considerable  distance  relatively  to  the  diameter  of  the  globe ; 
we  shall  then  obtain  the  same  phenomena  as  the  sun  produces  during  the  rotation  of 
the  earth,  according  to  the  difierent  positions  which  the  axis  of  the  earth  takes  with 
respect  to  that  luminaiy.* 

The  distance  of  two  places  is  measured  by  placing  one  of  those 
points  on  the  meridian,  then  bringing  above  it  the  fixture  of  the  circle 
of  heights,  and  making  this  arc  of  a  circle  turn  round  its  fixture,  till  it  passes  by  the 
other  point  proposed.  The  number  of  degrees  and  parts  of  degrees  marked  at  this 
point  being  reduced  into  itinerary  measures,  will  give  the  distance  required. 

If  we  wish  to  know  on  what  line  one  of  these  places  is  situated  with 
respect  to  the  meridian  of  the  other,  we  must  first  place  the  globe  so 
that  the  second  point  may  answer  to  the  centre  of  the  horizon,  that  is  to  say,  we 
must  rectify  the  globe  for  that  point.  This  is  done  by  taking  its  latitude,  and  making 
the  meridian  move  in  its  encaatretnent  with  the  horizon,  till  the  elevation  of  the 
nearest  pole  is  equal  to  this  latitude.  The  horizon  is  then,  with  respect  to  the  globe^ 
in  the  position  which  the  rational  horizon  of  the  place  proposed,  occupies  on  the 
earth.  The  globe  being  thus  rectified,  the  fixture  of  the  circle  of  heights  is  brought 
back  on  the  place  in  question,  and  is  afterwards  made  to  pass  by  the  first  point. 
The  number  of  degrees  and  parts  of  degrees  comprised  on  the  horizon,  are  then 
counted  from  the  circle  of  heights  to  the  meridian,  either  on  the  north  or  south  side, 
and  we  have  the  measure  of  the  angle  formed  with  the  meridian  by  the  arc  of  the 
great  circle  which  joins,  by  the  shortest  way,  the  two  points  proposed. 
The  problem  of  finding  the  duration  of  the  longest  day  for  any  place, 
may  also  be  resolved  by  substituting  the  rational  horizon  of  the  place 
for  the  circle  of  illumination.  For  this  purpose  the  globe  must  be  recti- 
fied for  the  place  in  question,  and  be  placed  in  the  meridian,  the  needle  o 
dial  must  be  placed  at  XII.  and  then  the  degree  on  which  the  declination  of  the  sun 
at  the  proposed  moment  falls,  being  marked,  the  globe  must  be  turned  till  the  point 
which  corresponded  to  that  degree  of  the  meridian  is  in  the  horizon.  The  number 
of  hours  which  the  needle  has  passed  over  the  dial,  will  be  the  number  of  thosc^ 
which  elapse  between  the  passage  of  the  sun  to  the  meridian,  and  its  rising  and  set- 
ting. It  is  plain  that  the  point  taken  under  the  meridian,  at  the  same  distance  from 
the  equator  as  the  sun,  goes  over  on  the  globe  the  same  route  as  that  luminary'. 
The  same  process  would  make  known  the  time  that  would  elapse,  in  any  place  what^ 

*  Kiel,  Institut.  Astron.  p.  89« 
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ever,  between  the  passage  to  the  meridian,  and  the  rising  or  setting  of  a  heavenly 
body,  whose  declination  is  given;  only  the  point  that  answers  to  this  declination 
must  be  marked  on  the  meridian.  To  determine  the  duration  of  twilight,  we  must 
trace,  by  means  of  the  circle  of  heights,  18°  below  the  horizon,  a  circle  parallel  to 
it,  and  determine  the  instant  when  the  point  taken  on  the  globe  to  represent  the  sun, 
reaches  that  circle. 

All  these  problems  would  be  more  easily  explained  if  our  globes  were 
constructed  af^er  the  new  method  proposed  in  part  by  6.  Adams. ^  but 
executed  and  perfected  by  Covens.t  Our  readers  will  be  able  to  judge  of  it  from 
Fig.  18,  of  which  we  wiU  give  a  short  explanation.  The  great  circular  support 
ABC,  which  in  common  globes  represents  the  horizon,  here  represents  the  echptic. 
On  this  broad  band  are  two  diviaons,  consecrated,  one  to  the  motions  of  the  sun, 
the  other  to  those  of  the  moon.  In  the  first  we  observe  a  subdivision  indicating  the 
365  days  of  the  common  year,  and  another  for  leap  year.  A  small  artificial  sun 
moves  at  will  on  the  ecliptic.  The  exterior  division  of  the  ecliptic  shows  the  longi- 
tude and  latitude  of  the  moon  for  each  day  of  her  age.  The  great  brass  circle 
PNM,  perpendicular  to  the  ecliptic,  is  a  meridian  circle,  and  especially  the  cohre  of 
the  solstices.  The  axis  of  the  terrestrial  globe  is  fixed  in  this  circle  at  the  points 
FE,  and  inclined  on  the  ecliptic  under  an  angle  of  66°  32'.  In  the  poles  of  the 
ecliptic  at  the  points  L  and  G,  rise  two  pins  which  bear  a  circle  of  celestial  latitude. 
To  this  moveable  circle  are  attached  two  stars,  also  moveable,  and  which  can  be 
placed  under  any  celestial  latitude  or  longitude  we  please.  The  semicircle  FOPI, 
is  the  half  of  a  circle  of  declination.  CBD  is  the  celestial  equator,  which  forms 
with  the  echptic  an  angle  of  23°  28'.  These  are  the  celestial  circles  which  do  not 
turn  with  the  globe,  and  which  represent,  as  it  were,  an  abridgment  of  the  armillary 
sphere.  On  the  globe  itself,  is  a  moveable  semi-meridian  RTQ.  It  is  divided  into 
degrees,  counted  on  one  side  firom  the  pole  to  the  equator,  and  on  the  other  in  the 
inverse  order.  A  great  circle,  VSW,  is  so  fixed  as  constantly  to  preserve  a  perpen- 
dicular position  on  the  meridian  RTQ,  at  the  same  time  that  it  may  be  inade  to 
coincide  therewith ;  it  serves  to  represent  the  rational  horizon  of  any  place  whatever. 
Almost  on  the  globe  itself,  in  the  plane  of  the  equator, is  a  horary  circle  XYZ, attached 
to  the  meridian.  The  moveable  sun  performs  the  functions  of  the  needles  in  the 
common  globes. 

It  is  easy  to  conceive  the  advantages  of  this  new  construction.  In  the  first  place, 
it  gives  a  much  clearer  idea  of  the  horizon,  as  being  a  circle  independent  of  the  mo- 
tion of  the  earth.  To  rectify  the  globe,  or  to  place  it  at  the  height  of  the  pole  of  a 
place,  it  is  sufiicient  to  bring  the  proposed  place  under  the  meridian  RTQ,  and  then 
to  push  the  horizon  VSW  to  a  distance  of  90  degrees.  On  this  globe  the  celestial  cir- 
cles are  better  distinguished  from  the  terrestrial ;  the  annual  motion  of  the  sun  is  bet- 
ter represented ;  in  short,  students  will  derive^  from  the  study  of  such  a  globe,  more 
precise  ideas  of  the  relations  of  our  planet  with  the  heavenly  bodies  which  surround  it 

We  might  here  indulge  in  an  historical  digression  on  the  successive  im- 
provements in  the  construction  of  globes,  from  that  of  Rogerk,  immor- 
talized by  the  commentary  of  Edrisi,  down  to  the  time  of  Blaeuw  and  Coronelli, 
who  first  made  globes  of  elegant  forms  and  considerable  dimensions.  We  might 
investigate  the  origin  of  these  instruments  which  were  known  to  the  ancients;  in- 
quire whether  Atlas  was  the  inventor  of  them,  and  whether  the  two  famous  capitals 
of  the  temple  of  SolomonJ  were  a  pair  of  globes; — whether  Albert  Durer,  or  Henry 
Glarean,  first  taught  the  art  of  drawing  and  engraving  spherical  segments,  and  of 
pasting  them  on  a  baU:§  we  might  show  that  the  means  of  multiplying  globes  by  en* 

*  G.  Adamt^  Treatise  describing  the  construction  and  use  of  new  Celestial  and  Terrestrial 
Globes,  Lond.  1766. 

f  Covens,  Hanleidung,  &c.  (Introd.  a  la  Connaissance  des  nouveaux  globes,  &c.)  Amsterd. 
1802.    Comp.  Van  Beck-Calkoen,  in  2^ch.    Correspond,  xiv.  270. 

^  Fabncii,  Bibl.  Grcca,  lib.  iv.  c.  14.  p.  464,  Hauber,  Hist.  Des  Cartes  Geog.  37^  and  Sup. 
plem.  38,  (en  AUemand.) 

S  Zach,  Corresp.  xiii.  (1806,)  156.  Glareaoui,  De  Geogr.  c.  19.  1527.  Vaugondy,  Gcorr. 
Tfistitat  p.  359. 
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graving  must  have  been  generally  known  in  1530,  since  the  cosmography  of  Cemma 

Phiysius  was  accompanied  by  a  similar  instrument,  as  our  modem  books  are  with  an 

itlas;**-and  finaUy,  we  might  be  allowed,  perhi^is  to  describe  the  most  famous  ter- 

restriil  globes,  such  as  that  of  Coronelli,  framed  at  the  expense  of  the  CardiDal 

d'Estr^es,  and  placed  first  at  Marly,  then  in  the  king's  Ubrary  at  Paris;!  that  of  Got- 

torp,  composed  by  Olearius  between  1654  and  1664,  and  which  Peter  the  Great 

hro^hi  in  a  frigate,  to  adorn  his  new  capital;  that  of  Cambridge,  which  is  18  feet  in 

diameter,  being  six  feet  more  than  any  of  the  preceding;  and  many  others,  celebrated 

for  their  size  or  magnificence.     But  these  historical  researches  would  lead  us  too 

much  from  our  subject     We  shall  only  remark,  that  the  copper  globe  placed  in  the 

library  of  the  Institute,  though  incomplete  with  respect  to  modem  discoveries,  leaves 

all  other  great  globes  very  far  behind  in  the  beauty  of  its  execution.  Bonaparte  had 

one  made,  now  in  the  Thuilleries,  which  does  great  honour  to  MM.  Poirson  and 

Mentelle. 

Among  the  globes  that  come  into  the  market,  we  distinguish  those  of  Lapic  and 
Poirson  at  Paris,  made  of  a  homogeneous  mass  of  papier  machS,  Those  of  Sotz- 
mann,  published  by  Frantz  at  Nuremberg,  are  also  esteemed,  as  well  as  those  of 
Gary  and  Jones  of  London. 

Besides  armillary  spheres  and  artificial  globes,  there  are  two  pther  instruments  of 
which  the  use  may  be  recommended  to  young  persons.  One  is  the  planiaphere  of 
Fortin,  which  represents  the  tme  planetary  system  in  a  new  and  more  perfect  man- 
ner ;  one  can  even  perceive  in  it  the  ellipticity  of  the  orbit  of  the  earth.  The  other 
is  the  geocycUc  nuichme  of  Loysel,  calculated  to  demonstrate  the  motion  of  the 
earth.  The  use  of  it  is  explained  in  Mentelle's  Elementary  Cosmography.  A  taste 
for  study  should  be  excited  in  youth  by  this  sort  of  scientific  sports;  but  to  expect  a 
detailed  description  of  them  here,  would  be  to  appreciate  but  imperfectly  the  object 
of  our  work. 


BOOK  IV. 


Cmiinnaiian  of  the  Theory  of  Geography*     Of  Geographical  Mapn^     Of  the  Ste^ 

reographiCf  Orthographic^  and  Central  Projection. 

Large  globes  are  costly  and  inconvenient  instmments ;  small  ones  do  not  exhibit 
sofficient  details.  It  became  necessary,  therefore,  to  have  recourse  to  pictures, 
▼hich,  on  a  plane  surface,'  might  give  a  representation  of  the  globe  and  its  parts. 
Th^e  representations  embrace  either  the  whole  earth  or  a  part  of  the  world,  or  a 
single  country.  In  the  first  case  they  are  Called  maps  of  the  world,  and  DHRrent  wrti 
when  they  have  a  circular  form,  planispheres;  those  of  the  second  class  eai  mapi. 
ve  called  general  maps;  the  others  are  special  maps.  Among  the  special  maps,  some 
represent  a  province  on  a  large  scale,  with  all  its  remarkable  places ;  these  are  cho" 
ngrapkic  maps.  If  the  designer- has  entered  into  all  the  details  of  the  nature  ^oftho 
ground,  or  has  even  traced  out  insulated  habitations,  and  the  direction  of  roads  and 
nrers,  they  are  topographical  maps.  It  is  plain  that  these  sorts  of  maps  must  neces- 
sarily embrace  a  small  district,  and  approach  insensibly  to  geometric  plans.  Custom 
Mmetimes  confounds  these  denominations.  Geographical  maps,  properly  so  called, 
^  also  distinguished  from  those  that  are  appropriated  to  a  particular  use ;  such  are 
^drognqyhic  charts,  destined  for  mariners,  mineralogical  maps,  and  others.^ 

*  Gemma  Phrysios,  De  Prin.  Astron.  et  Cosmog^.  deque  on  Globi»  1530.    On  the  title ;  Tg* 
^^*tni  mm  g'loidMi  Lovanii,  &c. 

t  De  la  Hire,  Descript.  les  Globes  de  Marly,  1703. 

i  Mayer*fl  Complete  Introduction  to  the  Art  of  Tracing  Geo^phic,  Hy^rompbicy  and  Ce« 
k«ial  Kaps,  &c  Erlang,  1794,  (in  German.)     Puissant^  Traiti  de  Topog.  b.  IL  p.  92^a59# 
CoDp.  Rob.  Vaugondy^  lostit.  Geography  part  ii.  &o% 
Vol.  I,— F 
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The  figure  of  the  earth  prevents  the  possibility  of  giving  a  general  pktare,  in 
which  the  distances  of  places,  and  the  relative  extent  of  regions,  might  be  preserved 
in  their  mutual  relations.  There  are  curved  surfaces,  which  can  be  extended  on  a 
plane  without  rent  or  duplication,  and  which  for  this  reason  are  called  d«- 
velopable  surfaces;  such  are  those  of  cones  and  cylinders;  but  others, 
l&e  those  of  the  sphere  and  spheroids,  cannot  be  so  extended.  The  earth  being  a 
spheroid,  its  surface  cannot  coincide  rigorously  with  a  plane;  and  thence  results  th« 
impossibility  of  marking  on  a  map  at  the  same  time,  and  in  their  natural  relations, 
the  extent  of  countries,  the  distances  of  places,  and  the  similitude  of  configurations. 
Geographers  are  obliged  to  have  recourse  to  various  constructions,  to  represent,  at 
least  in  an  approximative  manner,  each  of  these  relations  in  particular. 
ofpitgectioiM.  |  These  constructions  have  received  the  name  of  projections;  a  nam« 
applied  in  general  to  designs,  the  object  of  which  is  to  indicate  on  a  plane  the  dimen- 
sions of  the  sphere,  and  of  the  bodies  it  contains.  They  are  of  two  kinds :  some  are 
real  perspectives  of  the  globe,  or  of  ^e  parts  of  its  surface,  taken  from  different  p€mts 
*  of  view,  and  on  different  planes;  the  others  are  only  a  kind  of  developments,  restrained 
to  approxiniative  laws,  and  appropriated  to  the  relations  which  it  is  wished  to  preserve 
in  preference.  It  is  of  the  projections  in  perspective  that  we  shall  now  occupy  our- 
selves in  this  Book.  Let  us  first  explam  the  general  theory  of  projection,  as  well  as 
it  can  be  done  without  the  help  of  the  higher  geometry.* 

Projection,  in  the  language  of  perspective,  signifies  the  representation  of  an  object 
on  the  perspective  plane,  or  the  plane  of  the  picture.  For,  in  every  picture,  there  la 
supposed  between  the  object  to  be  represented  and  the  point  of  view,  a  plane  which 
intercepts  all  the  rays  of  light  directed  from  each  of  the  visible  objects  to  the  point  of 
view.  Then  we  conceive  a  multitude  of  points  of  intersection  of  those  rays  with  the 
plane  of  the  picture.  The  assemblage  of  these  points  is  the  image  of  all  that  lies 
under  the  view  of  the  spectator.  Each  point  of  intersection  is  the  perspective  of  the 
point  whence  emanates  the  ray  of  hght,  which  having  traversed  the  perspective  plane, 
terminates  in  the  point  of  view.  In  order  that  the  perspective  of  a  plane  figure,  as  of 
a  square,  of  a  circle,  &c.  be  a  similar  figure,  two  things  are  requisite ;  firsty  that  the 
point  of  view  should  be  in  the  axis  of  the  figure ;  secondly,  that  the  plane  of  the  pic- 
ture be  perpendicular  to  that  axis.  If  the  plane  to  be  represented  is  in  another  more 
perpendicular  to  that  of  the  picture,  it  can  only  be  represented  by  a  straight  line.  A 
solid  cannot  be  seen  entirely  in  a  single  point  of  view,  two  at  least  are  necessary. 
In  order  that  a  sphere  be  divided  into  two  equal  surfaces  by  simple  perspective,  the 
point  of  view  must  be  at  an  infinite  distance.  The  straight  line,  drawn  from  the  cen- 
tre of  the  globe  to  the  point  of  view,  is  the  axis  of  the  great  circle  which  separates 
the  visible  hemisphere  from  that  which  is  not.     It  is  called  the  optical  axis. 

The  projection  of  the  sphere  is  commonly  divided  into  orthographic  and  stereo^ 
graphic. 

Orthographic  projection  is  that  where  the  surface  of  the  sphere  is  re- 
presented by  a  plane  which  cuts  it  through  the  middle,  the  eye  being 
placed  vertically  at  an  infinite  distance  from  the  two  hemispheres.  Here  are  the 
principal  laws  of  this  projection  if  1st,  The  rays  by  which  the  eye  sees  at  an  infinite 
distance  are  parallel.  2d,  A  right  line  perpendicular  to  the  plane  of  projection,  is 
projected  through  a  single  point,  which  is  that  where  this  line  cuts  the  plane  of  pro- 
jection. 3d,  A  right  line  which  is  not  perpendicular  to  the  plane  of  projection,  but 
parallel  or  obhque  to  it,  is  projected  by  a  straight  line  terminated  by  perpendiculars 
brought  on  the  plane  of  its  extremities.  4tth,  The  projection  of  the  line  is  the  greatest 
possible  when  it  is  parallel  to  the  plane  of  projection.  5th,  Thence  it  follows  evident- 
ly, that  a  line  parallel  to  the  plane  of  projection  is  projected  by  a  line  that  is  equal  to 
it;  but  that,  if  it  is  oblique  to  the  plane  of  projection,  it  is  projected  by  a  line  less 
than  it.  6th,  A  plane  surface,  if  it  is  perpendicular  to  the  plane  of  projection,  is  pro- 
jected by  a  simple  straight  line;  and  this  straight  line  is  the  line  itself,  where  it  cuts 

•  See  Euler,  Acta  Acad.  Petropol.  i.  p.  1.    Lagrrange,  Mem.  de  I'Acad.  de  Berlin,  1779, 
MollcTerde,  Analyie  de  la  Projection  Ster^ographiqoe^  dam  55acb,  Correspond,  xiy.  437,  52B, 
aeg. 

■•  D'Alemb^rt,  Encycl,  M^tho^,  art,  Projection. 
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the  plane  of  projection.  7th,  Thence  it  is  evident,  that  the  circle,  the  plane  of  whicli 
is  peq^endicular  on  the  plane  of  projection,  aid  which  has  its  centre  on  that  plane, 
ought  to  be  projected  by  the  diameter  which  is  its  common  section  with  the  plane  of 
projection.     8(A,  It  is  also  evident,  that  an  arc  of  a  circle,  the  extremity  of  which 
would  answer  perpendicularly  to  the  centre  of  the  plana  of  projection,  ought  to  be  pro- 
jected by  a  straight  line  equal  to  the  sine  of  that  arc,  and  that  its  complement  is  pro- 
jected by  a  line  which  is  simply  the  versed  sine  of  that  arc.     9/^,  A  circle,  parallel 
to  the  plane  of  projection,  is  projected  by  a  circle  that  is  equal  to  it;  and  a  circle 
oblique  to  the  plane  of  projection  is  projected  in  an  elUpsis. 

Stereographu:  projection  is  that  where  the  surface  of  the  sphere  is  re-  Law^ttew- 
presented  on  the  plane  of  one  of  its  great  circles,  the  eye  being  supposed  jSSoa!^  '^^ 
at  the  pole  of  that  circle.  In  the  stereographic  projection  the  globe  is  considered  as 
a  transparent  solid.  The  hemisphere  represented  is  that  which  is  opposed  to  the 
hemisphere  in  which  the  eye  is  supposed  to  be.  Here  are  the  principal  laws  of 
stereographic  projection. 

l8ty  Every  great  circle,  passing  by  the  centre  of  the  eye,  is  projected  in  a  straight 
line.  2d,  A  circle  placed  perpendicularly  opposite  the  eye,  is  projected  by  a  simflar 
circle.  Sd,  A  circle  placed  obliquely  with  respect  to  the  eye,  is  projected  by  another 
circle,  the  radius  of  which  increases  in  the  ratio  of  the  obliquity.  41k,  If  a  great  cirole 
is  projected  on  the  plane  of  another  great  circle,  its  centre  will  be  on  the  line  of  the 
measures,  that  is  to  say,  on  the  projection  of  the  great  circle,  which  passes  through 
the  eye,  and  which  is  perpendicular  to  the  circle  to  be  projected,  and  to  the  plane  of 
projection.  The  centre  of  the  projected  circle  will  be  distant  from  the  centre  of  the 
prunitive  circle,  or  of  projection,  by  the  quantity  of  the  tangent  of  its  elevation  above 
the  primitive  plane,  or  the  plane  of  projection.  5^,  A  small  circle  will  be  projected 
through  another  circle,  the  diameter  of  which  (if  the  circle  to  be  projected  surrounds 
the  pole  of  the  primitive  circle)  will  be  euqal  to  the  sum  of  the  semi-tangents  of  tho 
greatest  and  smallest  distance  from  the  pole  of  the  primitive  circle,  these  tangents 
being  taken  each  in  the  line  of  the  measures  of  the  same  side  of  the  centre  of  the 
primitive  circle.  6(hj  In  the  stereographic  projection,  the  angles  which  the  circles 
make  on  the  surface  of  the  sphere  are  equal  to  the  angles  which  the  lines  of  their 
respective  projections  make  among  themselves  on  the  plane  of  projection.* 

Setting  out  from  these  principles,  methods  have  been  found  for  tracing  maps  of 
the  world  according  to  either  of  these  projections.f 

Three  sorts  of  stereographic  projections  are  in  common  use :  let,  That 
on  the  plane  of  the  equator,  called  polar,  because  the  eye  is  supposed  to 
be  at  one  of  the  poles.  2d,  That  on  the  plane  of  a  meridian,  commonly  that  of  the 
Isle  of  Ferro,  which  cuts  the  globe  into  two  hemispheres,  one  containing  America 
and  the  other  Europe,  Asia,  and  Africa.  Sd,  That  on  the  plane  of  tke  horizon  of 
any  place  whatever. 

Let  us  first  explain  the  method  of  tracing  the  polar  projection.     Sup-     pokirpr<^ 
posing  the  eye  at  one  of  the  poles,  the  picture  will  be  itself  the  plane  of    '"^ 
the  equator;  the  meridians  will  be  projected  by  the  straight  lines,  and  the  circles 
parallel  to  the  equator  by  concentric  circles. 

The  meridians  are  traced  as  follows:  Let  AP.  fig.  19.  be  the  radius 
representing  that  of  the  terrestrial  sphere,  and  ABCD  one  of  the  great 
circles  of  that  sphere.  The  centre  P  being  taken  for  the  projection  of  the  optical 
axb,  or  of  the  point  of  view  placed  at  the  pole,  the  circumference  ABCD  will  be  the 
projection  of  the  equator.  But  as  the  planes  of  the  meridians  all  cut  each  other  ac- 
cording to  the  axis  of  the  earth,  which  is  perpendicular  to  ABCD,  the  projection  of 
the  first  meridian  may  be  represented  by  any  diameter  whatever;  for  example,  by  AB. 
Now,  if  we  divide  the  semi-circumference  ACB  into  20  equal  parts  and  if,  through 
all  the  points  of  division,  we  carry  diameters  such  as  (1)  (30),  (2)  (40),  and  so  on, 
they  wUl  be  the  projections  of  the  meridians  corresponding  with  the  longitudes  A  (1,) 
A  (2;)  the  difference  of  longitude  of  the  two  meridians,  traced  in  this  way,  will  be  10 
degrees,  new  French  measure,  or  9,  ancient,  since  the  arc  AC,  which  is  the  quadrant, 
and  equal  to  100  new  degrees,  or  90  ancient,  is  divided  into  10  equal  parts* 

•  D'Alembert,  loc,  cit,  t  Puif^nt,  Topographic,  117^  fqq* 
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TncUiff  ofthe  ]  To  obtain  ihe  projection  of  the  parallels  to  the  equator,  i^>aced  from 
v^*^  10  to  10  degrees,  we  must  raise  the  diameter  CD  perpendicular  to  AB, 

and  draw  the  straight  lines  D  (1),  D  (2),  D  (3),  and  the  following,  which  will  cut 
the  diameter  AB  at  the  points  d'  d"  d"\  and  so  on.  Then,  by  making  the  radii  Pd' 
Pd '',  turn  round  the  point  P,  as  the  common  centre,  the  drcles  will  be  described 
which  are  the  required  projections.  In  this  method  D  is  taken  for  a  point  of  view, 
and  the  points  d'  d"  d"\  are  the  stereographic  projections  of  the  corresponding  points 
(1)  (2j  (3),  belonging  to  the  paralleb  of  the  lOth,  20th,  30th  degrees;  for  if  we  con- 
ceive that  the  circle  ABCD,  turns  round  the  diameter  AB,  till  it  makes  a  right  angle 
with  the  plane  of  the  figure,  the  radios  PD  will  be  perpendicular  to  this  plane,  the 
point  C  will  be  the  pole  opposed  to  the  point  of  view  D,  and  the  circles  A  (1),  A  (2), 
&c.  will  be  the  respective  latitudes  of  the  parallels  to  the  equator;  consequently,  the 
traces  A,  d'  d",  &c.  of  the  visual  rays  DA,  D  (1),  D  (2),  will  represent  <»  the  per* 
spectivc  plane,  the  points  A  (1)  and  (2). 

Let  us  pass  to  the  stereographic  projection  on  a  meridian.  In  this 
method,  the  point  of  view,  always  placed  in  the  centre  of  the  hemisphere, 
opposed  to  that  which  is  to  be  represented,  is  on  the  circumference  of  the  equator, 
and  the  projection  of  this  great  circle  is  a  straight  line  perpendicular  to  the  axis  of 
the  poles  of  the  earth. 

The  meridians  are  projected  in  the  manner  we  shall  now  indicate,  by- 
making  use  of  Fig.  20.  Let  AB  be  the  projection  of  the  equator,  PP', 
the  axis  of  the  earth,  and  C  the  centre  of  the  mass,  or  the  projection  of  the  point  ik 
view  on  the  picture,  on  the  plane  of  the  meridian  APBP',  the  meridian  we  shall  con- 
eider  here  as  the  first  All  the  meridians  having  PP'  for  their  common  sectionV  and 
their  projections  being  circles,  the  circumferences  of  which  necessarily  pass  through 
P  arid  P',  it  follows  that  their  centres  are  on  the  right  line  AB.  Let  us  divide  as  be- 
fore the  arc  AP  into  ten  equal  parts,  let  us  draw  the  diameter  (1)  (21),  and  through 
its  extremities  let  us  bring  the  right  hues  P'  (1),  P'  (21),  which  will  cut  respectively 
AB,  which  we  shall  prolong,  if  necessary,  to  the  points  m'  and  n';  these  points  will 
be  the  projections,  or  the  perspectives  of  the  extremities  of  the  diameter  of  the  me- 
ridian of  the  map,  passing  by  the  point,  the  longitude  of  which,  with  respect  to  the 
iirst  meridian  AP',  is  10  degrees,  new  measure.     If,  therefore,  from  the  middle  of 

in',  n',  as  a  centre,  with  a  radius  aa— — -,  we  describe  the  arc  Pm'  P',  we  shall  have 

the  projection  of  the  meridian  required.  By  repeating  the  same  construction  for  the 
points  of  division  (2)  (3),  and  the  others,  we  shall  obtain  the  projections  of  the  other 
meridians;  and,  by  a  natural  consequence  of  the  symmetry  of  the  figure,  what  we  have 
constructed  in  the  semicircle  PAP',  will  serve  for  the  other  semicircle  PBP'.  As 
to  the  meridian,  the  plane  of  which  is  perpendicular  to  the  picture  APB,  it  will  be  re- 
presented there  by  a  right  hue  which  coincides  with  the  axis  PP'. 

As  the  length  of  the  radii,  to  describe  the  meridians,  may  become  too  great  to  trace 
these  circles  by  means  of  a  compass,  a  very  simple  instrument  is  used,  composed  of 
two  movable  rulers,  AC  and  CB,  Fig.  20,  united  at  C  by  a  hinge,  which  allows  them 
to  form  any  angle  whatever.  A  pencil  is  placed  in  the  centre  of  the  motion  of  these 
two  rulers,  the  point  C  is  made  to  coincide  with  the  point  m'.  Fig.  21 ;  at  the  points 
PP'  are  fixed  too  small  metal  points,  against  which  the  edges  of  the  rulers  are  apphed, 
the  point  C  always  resting  on  m';  then,  without  varying  the  angle  ACB,  the  instru- 
ment is  made  to  move,  so  that  the  rulers  lean  incessantly  against  the  points  PP'. 
The  pencil  C  then  describes  the  arc  of  the  circle  Pw'  P',  Fig.  21.  The  demonstra- 
tion of  this  process  is  afforded  by  elementary  geometry. 


is^f^ 


imlleb. 


Let  US  now  indicate  the  projection  of  the  parallels.  These  circular 
cur\'es  ought  to  pass  by  the  corresponding  points  of  division,  (1)  (19), 
(2)  (18),  (3)  (17),  &c.  and  their  centres  are  necessarily  situated  on  the  prolongation 
of  the  axis  PP'.  We  may  determine,  for  example,  the  centre  of  the  projection  of 
the  parallel  (9)  (11 ),  in  the  following  maimer.  Draw  the  straight  lines  B  (9),  B  (1 1); 
the  first  will  cut  PP'  at  the  point  r',  the  second  at  the  point  r,  and  the  distance  rr' 
will  be  the  diameter  of  the  parallel,  which  is  moreover  determined  by  the  three  points 
•^  (9)  r,  (11);  we  have  only  to  describe  an  arc,  the  centre  of  which  shall  be  in 


Horizoattl 
prqjecdoo. 
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the  middle  of  rr',  and  the  radius  equal  to  the  arc  (9)  P;  it  will  be  on  the  map  the  pa- 
rallel of  90  degrees,  new  measure. 

We  shall  next  consider  the  horizontal  siereographic  projection^  the^most 
interesting  application  of  this  method.     The  rational  horizon  of  any  place 
whatever,  will  serve  as  a  plane  of  projection;  the  point  of  view  is  the  lowered  pole  of 
that  horizon;  the  meridian  that  passes  through  that  place  is  represented  by  a  right 
hne,  and  is  commonly  called  the  principal  meridian.     Now  let  ABD£,  Fig.  22,  be 
the  horizon  of  a  place :  its  centre  C  will  be  the  projection  of  the  point  of  view,  or  of 
the  pole  of  the  horizon.     Again,  let  AB  be  the  diameter  which  represents  the  prin- 
cipal meridian.     If  the  angle  PC  A  b  equal  to  the  height  of  the  pole,  and  DE  be  per- 
pendicular to  AB,  the  right  line  P£  will  cut  AB  in  a  point  p,  which  will  be  the  pro- 
jection of  the  raised  pole  of  the  globe.     If,  in  like  manner,  the  line  £P'  is  prolonged 
till  it  cuts  the  prolongation  of  AlB  in  p',  this  point  will  be  the  projection  of  the  low- 
ered pole  of  the  globe.     The  projections  of  the  meridians  which  will  all  pass  through 
the  points  pp%  will  have,  at  the  same  time,  their  centre  On  the  right  line  SS',  perpen- 
dicular on  F,  or  on  the  middle  pp\     SS'  is  called  the  line  of  the  centres  of  the  meri" 
dians.     It  is  remarkable  that  the  line  CF  is  equal  to  AT,  which  is  the  tangent  of  the 
height  of  the  pole.     To  complete  the  determination  of  the  projection  of  the  meridians, 
it  is  sufficient  to  find  a  third  point — Here  is  a  method  to  find  that  element* 

The  meridian  whose  plane  is  perpendicular  to  the  principal  meridian  I  Tneiiig  of  the 
AB,  cuts  the  horizon  according  to  the  right  line  DE,  perpendicular  to  I  "«"*•«»•• 
AB ;  therefore,  if  from  the  point  I  as  centre,  and  with  a  radius  TD,  we  describe  the 
arc  DP£,  this  arc  will  be  the  projection  of  the  meridian  passing  through  the  longi- 
tude of  100  degrees,  new  measure,  or  90  ancient  degrees,  counting  from  the  princi- 
pal meridian  AB.  The  projection  of  the  equator  does  not  present  more  difficulties; 
for  i€  we  raise  the  diameter  QQ',  perpendicularly  to  PP',  this  diameter  will  be  that 
of  the  equator,  and  its  projection  on  the  map  will  be  qq'.     Consequently,  if  from  the 

middle  of  the  line  qq',  as  centre,  and  with  a  radius  bs  J^ ,  or  equal  to  the  cosecant 

of  the  latitude  of  the  centre  of  the  map,  we  describe  the  arc  Dg£,  it  will  be  the  pro- 
jection of  the  half  of  the  equator.  We  must  now  recollect  the  principle  on  which 
the  stereographic  projections  of  two  great  circles  of  the  sphere,  make  between  them 
the  same  angles  as  the  real  planes  of  those  circles.  Hence  is  derived  this  geome- 
tric construction :  From  the  point  p  as  a  centrcy  and  with  an  arbitrary  radtius, — with 
an  equal  radius,  for  example,  to  pF,  let  us  describe  a  circumference,  and  divide  it 
into  40  equal  parts,  setting  off  from  AB,  (if  we  wish  to  trace,  as  before,  only  40  me- 
ridians,) and  through  aU  the  points  of  division  radii  must  be  brought,  whose  prolon- 
gations will  meet  the  line  SS',  or  the  line  of  the  centres  in  different  points  x'  x"j  &c. 
These  points  will  be  the  centres  of  the  projections  of  the  meridians.  The  practical 
employment  of  this  process  being  often  too  embarrassing,  on  account  of  the  increas- 
ing size  of  the  radius  R,  we  may  determine,  by  the  means  we  are  going  to  indicate, 
^e  points  where  the  meridians  meet  the  planes  of  projection. 

From  any  point  whatever  taken  on  the  line  AB,  or  its  prolongation,  IlSlISJtJ 
from  the  point  F,  for  example,  is  brought  down  perpendicularly  FAr,  on  poiau. 
the  hne  PP%  making  as  we  know  already,  an  angle  equal  to  the  height  of  the  pole, 
and  the  length  FA;  is  carried  from  F  to  A;':  then  from  this  last  point  as  centre,  and 
^th  a  radius  si  FA;",  or  with  any  other  radius  taken  at  pleasure,  but  rather  large,  a 
circumference  is  described,  which  is  likewise  divided  into  40  equal  parts.  Afler  this, 
secants  i/n',  /:' ti^.  A;' n''',  are  brought  through  all  those  points  of  division;  the 
extremities  n'  n",  n"%  of  those  secants,  terminated  in  the  right  line  SS',  are  on  the 
^ery  traces  of  the  planes  of  the  meridians ;  drawing  therefore  right  lines,  which 
pass  through  the  centre  of  the  miq),  such  as  vf  C  V>  »"  C' V>  »*^  C^'",  the  diame- 
ters 1^  ft,%  &c.  will  be  the  required  traces  of  the  meridians;  and  as,  moreover,  they 
taost  all  pass  through  the  pole  p,  we  shaU  have  three  points  of  each  meridian,  for 
example,  fc"^  jp,  mr;  the  meridians  therefore  will  be  easily  described  according  to 
^  of  the  processes  previously  indicated. 

•  Pui8tMit»  Topogr.  p.  133. 
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In  practice,  as  there  commonly  is  not  space  enough  round  the  map  to  perform  thb 
construction,  founded  on  the  principles  of  descriptive  geometry,  FA;  may  be  carried 
from  F  to  A:";  this  point  will  then  he  what  is  called  the  centre  divi$or;  in  other  re- 
spects, the  processes  are  the  same* 

Tracing  of 
panil 


inr  0 


Properti<»f  of 
the  stereogm- 
phic  prqjee* 
tion. 


Let  us  now  examine  how  parallels  to  the  equator  are  descrihed.  Their 

planes  being  perpendicular  to  the  principal  meridian  AB,  we  shall  obtain 

the  diameters  of  their  projections,  as  we  obtained  those  of  the  equator,  that  is  to 

say,  after  having  divided  the  circumference  ABDE  into  40  equal  parts,  setting  out 

from  the  point  P,  we  draw,  two  and  two,  the  right  Hnes  (1)  E,  (1')  E;  and  the  iiv 

terval  vv^  intercepted  between  these  right  Unes,  and  taken  on  the  meridian  AB,  will 

be  the  diameter  of  a  parallel.     In  the  present,  the  parallel  w^  belongs  evidently  to 

the  80th  degree  of  latitude,  since  the  arc  AP  measures  the  height  of  the  pole.     But 

for  the  parallels  which  are  very  distant  from  the  superior  pole  p,  the  construction  we 

have  just  indicated  can  no  longer  be  put  in  practice,  because  tfabe  point  v  would  then 

be  too  far  from  the  centre  of  the  map.     To  obviate  this  inconvenience,  we  may 

trace  the  intersections  of  the  planes  of  the  parallels,  with  the  plane  of  projection 

ADBE,  intersections  which  are  necessarily  parallel  to  the  diameter  D£,  and  distant 

^       .  .  1     «*"•  ^at.  of  the  parallel      --.,        ,     .    .     ,    . 

from  it  by  a  sum  equal.    L"~^-7r— fit r-     When  the  latitude  is  southern,  the 

•^  ^  cos.  height  of  the  pole 

polep  being  the  northern  pole,  this  value  becomes  negative ;  and  instead  of  bringing 
it  on  the  side  of  AC,  it  is  brought  on  the  side  of  CB.  Thence  it  follows  that  if  at 
any  distance  whatever  from  the  right  line  D£,  (fig.  23.)  the  parallel  line  d  e  is 
brought  to  it,  the  points  d  and  e  common  to  that  parallel  and  to  the  circumference 
ADBE,  will  belong  to  the  required  parallel:  but  this  parallel  passes  at  the  sam» 
time  through  a  point  such  as  v  determined  by  the  preceding  method ;  we  have  there- 
fore the  three  points  necessary  for  tracing  a  circumference. 

There  are  other  methods  of  explaining  the  three  stereographic  pro- 
jections,* but  we  prefer  indicating  in  a  few  words  the  advantages  and 
defects  of  this  sort  of  projection.  It  is  sufficient  to  cast  one's  eyes  on 
a  map  of  this  kind,  to  perceive  that  the  quadrilaterals  comprehended  between  two  me- 
ridians and  two  consecutive  parallels,  increases  in  extent  in  going  from  the  centre  to 
the  circumference.  This  increase  results  from  the  obUquity  which  the  visual  rays 
take,  on  parting  from  an  axis  perpendicular  to  the  picture,  called  the  opticcU  axu.  It 
follows  thence  that  the  regions  placed  towards  the  borders  of  the  hemisphere  have  a 
much  more  considerable  extent  than  if  they  were  at  the  centre,  and  that  we  are  led 
into  error  whenever  we  compare  them  with  those  which  occupy  that  part  For  ex- 
ample, the  point  of  austral  Africa,  appears  much  broader  than  on  a  globe,  and  in 
Nova  Zembla  the  distances,  south  and  north  are  rendered  by  spaces  much  larger 
than  the  same  distances  are  in  India.  This  inconvenience,  of  no  consequence  to 
learned  geographers,  may  lead  pupils  to  false  ideas ;  but  this  risk  would  be  dimi- 
nished, if,  in  teaching,  care  were  taken  to  explain  the  quaUties  of  stereographic  pro- 
jections, and  to  place  under  the  view  of  beginners  the  polar,  equatorial,  and  horizontsii 
planispheres,  the  defects  of  one  always  disappearing  in  the  other. 

The  stereographic  projection  does  not  admit,  in  general,  the  employ- 
ment of  a  rectilineal  scale  for  comparing  the  respective  distances  o€ 
places,  which  are  measured  according  to  the  arc  of  a  great  circle,  join- 
ing these  places :  but  we  may  always,  by  means  of  the  graduation  itself,  measure  the 
distance  between  the  centre  of  the  map,  and  any  point  whatever,  and  consequently 
we  may  know,  on  the  horizontal  projection  relative  to  Paris,  for  example,  the  distanco 
of  that  town  from  all  the  other  points  of  the  globe.  This  property  results  from  this, 
that  all  the  great  circles  which  pass  through  the  centre  of  the  map,  cutting  each  other 
according  to  the  optical  axis,  have  for  perspective,  right  lines  drawn  dirough  tha.t 
centre,  and  admit  of  a  graduation  similar  to  that  which  is  observed  on  the  equator  or 
maps  of  the*  world,  constructed  on  the  plane  of  the  meridian. 

If  we  wish  to  measure  the  distance  from  two  points  on  a  stereographic  map,  'v^'o 
may  (Fig.  24.)  make  use  of  the  following  construction.!    Let  Z  be  the  zenith  of  et 

^  B,  Viuigondy,  lastit,  Geogr.  1,  c    -  t  PuiM«nt,  Traits  dc  Topopr*  p.  IS?'. 
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place,  C  the  centre  of  the  horizon,  or  the  projection  of  Z  and  ZMB,  XMB'  the  re- 
spective verticals  of  the  two  points  MM'  given  on  the  globe  by  their  longitudes  and 
latitudes.     These  points  will  have  evidently  for  perspectives  or  traces  mm'  supposing 
the  eye  in  E.     But  if  we  prolong  the  right  Unes  MM',  mm\  they  will  meet  in  a  point 
R,  and  the  right  line  COR  will  imurk  on  the  plane  of  projection  CBB',  the  trace  of 
the  plane  MCM'  of  the  great  circle  to  be  projected.    Therefore  the  four  points  m,  m', 
Of  0',  are  on  the  projection  of  the  great  circle  which  passes  through  MM';  thus  this 
projection,  which  is  itself  a  circle,  will  be  entirely  determined.     This  being  laid 
down,  we  may  trace  the  shortest  distance  on  the  map,  in  the  following  manner.  Carry 
Cm  (Fig.  25.)  from  C  to  /s  ^^d  Cm'  from  C  to  ^;  draw  the  right  Unes  Efcn,  E/wf  n': 
(hen  on  mm*  construct  the  triangle  m'  E'  m,  so  that  m  E'  be  equal  to  |tc  E,  and  w'  E' 
(o  /»'  £;  next,  on  the  prolongations  of  E'  m'  and  Em,  draw  f*n  from  m  to  w",  and  /»*' 
ii'  fromm'  to  n''';  finally,  let  the  common  section  R  of  the  two  right  lines  m'  m  and 
»'"  »",  be  determined,  and  draw  the  right  line  RCO,  which  will  be  the  trace  required. 
We  may  now  trace  the  arc  of  a  circle  O'  m'  rm  O,  of  which  the  portion  m'  v  mis  the 
shortest  distance.     The  number  of  degrees  contained  in  the  shortest  distance,  will 
he  ascertained  by  considering  the  right  line  n'"  n",  which  is  equal  to  MM'  (Fig.  24. 
ind  25.)  as  the  cord  of  the  circumference  ADB. 

The  stereographic  projection  was  not  known  to  the  ancients.  The 
first  map  of  the  world  of  this  kind  is  found  in  a  work  of  the  beginning  of 
the  16th  century,  by  the  same  Werner  of  Nuremberg,  who  gave  the  first  indication 
ftf  the  method  of  lunar  distances.*  He  was  indebted  for  the  idea  to  his  master, 
Stabius  the  astronomer. f  The  use  of  this  projection  appears  to  have  been  general 
150  years  later.  Vcn'enius  marks  its  three  mcndifications.  Hesius,  a  German  goo- 
papher,  who  lived  in  the  beginning  of  the  18th  century,  applied  stereographic  pro- 
jections to  special  maps.  This  method,  laborious,  but  favourable  to  the  exactness 
of  the  details  of  position,  is  Uttle  followed  in  France,  where  the  stereographic  pro- 
jection is  reserved  for  maps  of  the  world. 

We  shall  now  proceed  to  the  explanation  of  orthographic  projecHonsy 
which  might  also  be  called  planetary^  since  their  principal  object  is  to 
show  the  direct  image  of  the  half  of  the  globe,  the  eye  being  supposed  at  an  infinite 
distance,  that  is  to  say,  great  enough  for  all  the  visual  rays  to  be  reckoned  parallel. 
As  these  rays  are  perpendicular  to  the  plane  projection,  while  the  lateral  parts  of  the 
sphere  present  themselves  more  and  more  obliquely  to  this  same  plane,  it  is  easy  to 
perceive,  even  without  demonstration,  that  this  projection,  offering  the  contrary  de- 
fect of  the  stereographic,  makes  the  space  diminish  from  the  centre  to  the  circum- 
ference. This  diminution,  which  is  infinitely  greater  than  that  remarked  in  the 
preceding  projection,  gives  to  the  extremities  of  a  planisphere  orthographically  pro- 
jected, an  aspect  too  much  disfigured  to  fulfil,  in  general,  any  of  the  objects  proposed 
bj  geography.  This  is  a  sufficient  reason  for  indicating  here  only  very  briefly  what 
regards  oithographic  constructions. 

Figure  26,  indicates  the  polar  projection.  The  lines  AB  and  CD,  are 
two  meridians  which  cut  each  other  at  right  angles  in  E,  which  is  the 
projection  of  the  pole,  and  the  centre  of  the  map.  The  circumference 
the  equator,  on  the  plane  of  which  the  map  is  projected.  This  circumference  is 
<iivided  into  equal  parts,  from  10  degrees  to  10,  or  from  5  to  5 ;  the  diameters  which 
pass  through  the  points  a'  a",  b'  bT,  &c.  and  by  the  centre  E  will  be  the  meridians. 
^  fall  from  the  points  a*  6',  &c  perpendiculars  on  the  diameter  CD;  they  will  de- 
^raune  the  radii  £  1,  E  2,  &c.  with  which  you  will  describe  the  circles  parallel  to 
ibe  equator. 

In  the  projection  on  a  meridian,  the  process  is  constructed  in  the  fol-  |  BqmtotkL 
^•wing  manner.  Draw  the  lines  AB  and  CD  (Fig.  27.)  cutting  each  other  at  right 
^les;  one  will  be  the  meridian  of  the  middle,  the  other  the  equator.  Their  in- 
tersection C  is  the  centre  of  the  plane  of  projection,  circumscribed  by  the  meridian 
^CD.  This  circumference  must  be  divided  into  equal  parts,  then  unite  the  points 
^divisi#n,  the  diameters  d  (fyV  W^  &c.  will  be  the  conmion  sections  of  the  meri-* 

,  *  J.  Wemeri  de  quatuqr  orbis  terraram  fi^ntionibus,  ad  calccm.    Ptolonaei  geogmph.  lib 
^  ren.  ab  eodem.  t  Co°>P'  Weidlcr^  Hist  Aitroa.  cap.  ztv.nos.  3  and  4, 
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llians,  with  the  pjaae  of  the  equator.  The  angles  cf  ED,  &c.  will  mark  die  tneima' 
tion  of  these  meridians  on  the  plane  of  projection.  Now  let  down  from  the  points 
a'  V,  &c.  on  the  radius  ED,  the  perpendiculars  of  1, 1/ 2y  &c.  which  will  be  the  sines 
of  the  angles  of  inclination  of  those  meridians  measiured  on  the  equator ;  the  parts 
£  1,  £  2,  &c.  will  be  the  versed  sines  of  those  inclinations,  and  consequently  th» 
lesser  axes  of  the  ellipses,  which  are  to  represent  the  meridians.  The  line  AB,  the 
projection  of  the  axis  of  the  globe,  is  the  greater  axis  of  those  eUipses.  The  paral- 
lels to  the  equator  are  very  simply  traced  ,*  it  is  only  necessary  to  join  by  a  right 
line  the  points  of  division  of  the  circle  ABCD,  equichstant  from  the  diameter  CD, 
and  which  are  on  the  same  side.  This  diameter  being  the  projection  of  the  equator,  the 
cords  (/  (1 ),  6^  (2),  and  others  parallel  to  it,  will  be  the  projections  of  the  parallel  circles. 
The  inspection  of  the  figure  shows  the  inconveniences  of  this  projection^  namely, 
the  extreme  narrowing  of  the  lateral  parts,  and  the  obliquity,  always  increasing,  of 
the  angle  under  which  the  parallels  cut  the  meridians.  Nevertheless  it  is  at  the  same 
time  evident,  that  such  a  planisphere  presents  a  more  striking  image  of  a  spherical 
body  than  a^stereographic  planbphere  does;  thus  beginners,  who  cannot  always  etn^ 
on  a  globe,  by  using  from  time  to  time  a  map  projected  orthographically,  might  per- 
haps  imbibe  more  profoundly  the  idea  of  the  sphericity  of  the  earth.  This  advan* 
tage  is  still  more  sensible  in  the  horizontal  orthographic  projection  of  which  we  are 
going  to  treat. 

The  meridians,  in  this  projection,  are  elhpses,  the  greater  axes  of  which 
coincide  with  the  traces  themselves  of  the  planes  of  these  meridians* 
These  traces  are  determined  by  the  same  methods  as  those  we  have  in- 
dicated for  the  stereographic  horizontal  projection.  It  only  remains  therefore  to  sbofw 
how  the  smaller  axes  are  obtained.  Let  (Fig.  28.)  the  angle  D€P  be  equal  to  the 
height  of  the  pole ;  let  moreover  m"  fP  be  the  trace  of  a  meridian,  and  D£  the  pro- 
jection  of  the  principal  meridian.  To  have  the  orthographic  projection  of  the  raifled 
pole  P,  let  fall  on  CD  the  perpendicular  P  p,  and  you  will  have  the  point  P.  Now, 
to  have  the  angle  which  the  plane  of  the  meridian  ft  pwl'  makes  with  that  of  the  piG«- 
ture,  or  with  the  horizontal  plane,  we  let  down  from  the  point  p  the  right  line  R  per- 
pendicular on  f^  m";  p  Bf  is  made  equal  to  p  R,  and  the  right  line  R'  P  is  drawn, 
which  forms  with  D£  the  angle  required.  The  trigonometric  relations  of  this  f^le, 
and  of  its  cosine,  then  give  this  geometric  construction:  Draw  C  n  paraUel  to  R'  P, 
and  from  the  point  n  the  right  line  nt  parallel  to  Pp;  describe  from  the  point  C  with 
a  radius  equal  to  C  /,  an  arc  tn',  terminated  at  the  meeting  of  C  n',  drawn  perpendi- 
cularly to  the  trace  or  to  the  greater  axis  m-"  fn";  then  the  line  C  nx  will  be  the  ortho- 
graphic projection  of  the  radius  C  n,  or  the  smaller  axis  required.  We  have  then  only 
to  describe  the  eUipsis,  the  two  axis  of  which  are  given. 

The  projection  of  the  parallels,  abstracting  from  the  calculations  whick 
serve  as  its  foundation,  may  be  efiected  in  the  following  manner.  Sup«» 
posing  it  is  wished  to  project  the  parallel,  the  distance  of  which  from  the  raised  pole 
is  measured  by  the  arc  P  6  or  P  a.  From  the  points  a  and  b  are  let  fall  on  the  prin- 
cipal meridian  D£,  the  perpendiculars  oaf  bl/,  and  the  Une  c^  U  will  be  the  snoNftUer 
axis  of  projection  of  the  parallel  to  be  described.  To  find  the  greater  axis,  the  cord 
ab  is  divided  into  an  even  number  of  equal  parts;  on  D£  are  sought  the  projections 
of  all  the  points  of  division,  as  has  been  done  for  the  points  a  and  6;  then,  afier  hav* 
ing  drawn  through  those  same  points  ordinates*  into  the  semicircle  axb,  they  will 
carry  the  lengths  of  the  first,  on  the  correspondent  ordinates  of  the  elhpsis  to  be 
traced;  by  this  means  the  principal  points  of  this  ellips^  are  obtained,  and  the  ordi- 
nate of  the  middle  yx  will  be  the  semi-great  axis  \f  J  required. 

Besides  the  orthographic  and  stereographic  projection,  there  is  a  third 
projection  in  perspective  called  central.  It  i»  obtained  by  placing  the 
point  of  view  at  the  centre  of  the  spliere,  and  taking  for  picture  a  plane  tangent  to 
its  surface.  It  would  be  useless  to  demonstrate  how,  in  this  case,  the  processes 
must  be  modified  which  we  have  given  above  to  construct  the  equatorial,  polar,  and 
horizontal  projections;  from  the  point  C  of  the  figures  19 — ^21,  previously  cited,  we 

*  An  ordinate  is  a  risht  line  drawn  ftom  a  point  of  the  carte  to  Another  fixed  line>  which 
-Iges  with  the  latter  a  detemined  angle. 
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.fliusi  draw  theiwual  rays  which  detemiiiie  the  section  made  by  the  plane  of  die  pic- 
ture in  the  cones  perpendicularly  to  the  ctrclee  to  be  represented;  we  must  take  thto 
picture  parallel  to  that  which  passes  Enough  the  centre  and  tangent  to  the  circle 
AtDBE,    We  then  see  that,  in  the  projection  on  the  plane  of  the  first  meridian,  the 
meiidiaas  will  be  ri^t  lines-perpendicular  to  the  equator,  winch  itself  will  be  a  right 
line ;  the  paniflelsto  the  equator  will  be  hyperbolas.   In  the  polar  projection  the  me« 
ridians  will  beoight  lines  drawn  from  the  centre  of  the  map ;  the  parallels  to  the 
equator,  circles  having  their  cmitre«t  that  point ;  and  in  the  horizontal  projections,  the 
meridians  wtt.be  right  lines  drawn  through  the  projection  of  the  superior  pole.  The 
parallel  of  the  place  to  which  the  projection  relates  will  be  represented  by  a  parabola; 
those  that  are  nearer  the  pole  by  eOipses;  and  the  others  on  each  side  of  the  equator, 
by  hyperbolas^  It  is  plain  that  this  projection  alters  stiU  more  than  the  stereographicy 
the  extent  of  regions,  m  [M'q>ortien  as  they  are  removed  from  the  centre  of  the  map. 
It  can  never  represent  an  entire  bemii^ere,  because  the  visual  rays,  I  PMpatie*  or 
brought  by  the  circumference  which  terminates  this  hemisphere,  are  in-  |  iko.''*^'^ 
definite,  being  parallel  to  the  plane  of  the  picture ;  it  may  however  be  employed  with 
advantage  to  retrace  parts  of  the  globe,  the  extent  of  which  may  not  be  very  con- 
Mderable;  for,  in  this  projection,  all  the  places  situated  on  the  same  great  circle,  are 
placed  on  ^e  map  on  a  right  line;*  it  is  susceptible  of  a  sort  of  scale,  the  con- 
struction of  which  is  not  difficult  to  find.    It  was  undoubtedly  for  this  reason  that 
M.  Prony  thought  of  using  it  in  the  maps  of  the  survey  of  France.     This  projec- 
tion,  afanost  unknown  in  geography,  is  employed  for  sun-dials. 

Such  are  the  three  principal  projections  of  the  globe  which  the  rules  i  ^ta  oc  m 
of  perspective  admit  We  see  that  none  of  the  planispheres  traced  after  |  uoiJ!^^ 
Hiese  projections  unites  all  the  qualities  of  a  perfect  representation  of  the  globe; 
Ihey  necessarily  alter  the  figure  of  countries,  either  in  the  middle  or  towards  the 
boitlers  of  each  hemisph^e;  they  do  not  represent  spaces  really  equal  under  equal 
dimeBBions;  and  the  same  takes  place  for  most  of  the  distances.  It  is  not  possible 
Bother,  to  obtain,  either  in  the  stereographic  or  orthographic  projection,  that  places 
aUiated  in  a  right  line  on  the  globe,  that  is  to  say,  on  a  same  great  circle,  should  be 
equally  represented  in  the  map  of  the  world  on  a  right  line.  Finally,  the  inequality 
necessary  in  the  projection  of  spaces  does  not  allow  us  to  find  with  ease  the  exact 
longitude  and  latitude  of  a  place.  Difierent  means  for  modifying  the  stereographic 
projection  have  in  vain  been  proposed,  ¥dth  a  view  to  remedy  these  inconveniences. 
The  learned  astronomer  De  Lahiref  proposed  that  the  eye  of  the  specta-  ModitkAtknt 
tor  should  be  supposed  out^f  the  globe,  a^^  fstant  from  its  convex  sur-  gSKJ^idW 
face  by  the  amount  of  the  sine  of  45  degree  *  that  is  to  say,  that  the  r^t- 
meridian  BD,  Fig.  29,  being  of  200  parts,  ik  must  be  prolonged  out  of  the  circle 
ABCD  by  70  parts,  and  then  firom  the  point  ^t  ^ould  be  drawn  the  right  lines  F  a, 
f  &,  &c.  whose  intersection  with  the  diameter  AE  would  determine  the  small  axis 
C  JF,  C  y,  &c.  of  the  ellipses  which  represent  the  meridians.  The  geometer  Parent 
observed  ^at,  in  this  projection,  the  radius  of  the  meridian,  distant  by  45  degrees 
inan  the  principal  meridian,  cuts  in  reality  the  semi-diameter  into  two  equal  portions, 
^  that  it  may  still  be  asked  at  what  distance  the  eye  must  be  placed  timt  all  the  iu- 
eipialities  between  the  divisions  of  the  semi-diameter  should  be  the  least  possible ;  he 
{bond  that  if  BD  is  equal  to  200  parts,  the  point  of  view  must  be  taken  at  a  distance 
«f59J;  but  it  must  be  j^aced  at  llOJ  if  we  wish  the  zones  of  the  hemisphere  to  oc« 
«roy  respectively  a  space  proportioned  to  that  which  they  occupy  on  the  globe. 

Thus,  these  sorts  of  modified  stereographic  projections,  besides  losing  the  advan-. 
tage  of  presenting  the  meridians  and  parallels  cutting  each  other  at  right  angles,  can^ 
not  preserve  at  the  same  time  the  equality  of  spaces  and  of  configurations. 

It  is  a  truth  generally  admitted,  that  all  the  conditions  of  a  perfect  representation 
tf  the  terrestrial  surfiM;e  can  only  be  united  in  the  case  of  ihe  earth's  being  a  cone  or 
^ifinder,  or  in  short,  any  body  whatever  of  simple  curvature.  J    If  therefore  we  can 

•  Lftgrange,  Mem.  sur  Ics  Cartes  G^ographiquet,  dans  1^  Mem.  de  Berlin,  1779,  p.l62. 
t  Hist,  de  les  Acad,  dea  Sclencea,  1701,  p.  97.  ,.  ^ 

%  Laa^iert,  Mem.  aor  lea  Math^m.  Mixtes,  iii.  p.  105.  (en  AU.)  £u)tr,  Mem.  $Ur  lei  Qpl^K' 
feehmpablca,  dans  les  Novi  Comment.  Petropol.  xvi.  2.  ^ 
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find  a  body  of  this  nature,  which  approaches  neariy  to  the  spheioid,  we  may  substi- 
tute  its  sur&ce  for  that  of  the  latter,  and  obtain  representations  which  will  answer 
one  or  other  condition  of  a  faithful  picture.— This  we  shaU  explain  in  the  following 
Book. 


BOOK  V. 


ContinuaHon  of  the  Theory  of  Geography.     Of  Geographic  and  Hydrographic  Maps 
hy  Ckmic  and  Cylindric  development.     Of  Projections  by  Proportional  Parts. 

Among  all  bodies  which  can  be  exactly  retraced  on  a  plane,  the  cone  and  cyhnder 
have  the  most  afiinity  with  the  sphere;  the  cone  especially  offers  the  advantage,  that 
a  small  conic  zone  hardly  differs  at  all  from  a  spheric  zone.  Hence  it  is  conic  de- 
velopments that  afford  the  best  projections  of  special  geographical  maps,  and  even  by 
the  help  of  some  modifications  for  considerable  parts  of  the  globe.  We  shall  there- 
fore begin  by  the  explanation  of  this  sort  of  maps. 

In  the  purely  conic  projection,  a  spherical  zone  is  considered  as  con-  I  SMnpieuiwfr 
founding  itself  with  the  surface  of  a  truncated  cone  which  is  tangent  to  it  |  p'^^^*'""- 
If  this  surface  be  developed,  the  parallels  become  right  circles  of  the  summit  of  the 
cone,  taken  for  centre;  the  meridians  are  right  lines  which  all  pass  through  this  same 
point,  and  du*ect  themselves  towards  the  base  of  the  cone.  In  order  to  fix  our  ideas 
better  in  this  respect,  let  us  have  recourse  to  Fig.  30.  Let  PC  be  the  radius  of  the 
sphere,  M  a  place  situated  at  the  latitude  £M,  and  OM  the  co-tangent  of  that  lati- 
tude. The  development  of  the  mean  pcu-allel  has  for  radius  the  co-tangent  of  its  lati- 
tude, and  for  amplitude  tlie  arc  equal  to  tlic  circumference  of  which  MR  is  the  radius. 

From  the  point  O,  taken  for  centre,  and  with  the  radius  OM,  we  describe  an  in- 
definite arc  NN',  and  taking  OG  for  the  meridian  of  the  middle  of  the  map,  we  make 
the  angle  NOM  equal  to  the  half  of  the  number  of  grades  contained  in  the  mean  pa- 
rallel. Let  us  suppose,  for  example,  that  this  parallel  comprehends  23  degrees  on 
the  globe,  and  that  the  difference  in  latitude  of  the  extreme  parallels  is  30  d^rees, 

MR 
the  mean  parallel  will  have  on  the  map  a  number  of  degrees  expressed  by  ^r=r^  25 

degrees.     Such  is  the  amphtude  of  this  arc,  since  the  numbers  of  degrees  contained 

in  two  arcs  of  the  same  length  are  to  each  other  as  their  radii.  Thus  the  angle  MON 

MR  25** 
equal  to  ^  it  is  evident  that  the  projections  of  the  meridians  will  make  between 

them  angles  less  than  on  the  globe,  since  MO  is  always  greater  than  MR.  Conse- 
quently, the  parallels  of  the  map,  both  the  superior  and  mferior  to  the  mean  parallel, 
will  exceed  those  of  the  globe  of  which  they  are  the  projections ;  and  the  more  the 
map  is  extended  in  the  direction  of  the  latitudes,  the  more  the  two  extremities  will 
present  an  inexact  proportion.  To  mark  in  the  projection  these  extreme  parallels, 
two  parts  M  a  and  M  6,  equal  to  the  half  of  the  difference  of  latitude  of  the  extrem* 
parallels,  are  taken  on  the  axis  of  the  map  OG;  for  example,  at  15  degrees  in  the 
proposed  case.  These  parallels  are  then  represented  by  the  arcs  DD*  and  EE' ; 
and  to  conclude,  the  meridian  of  the  middle  and  the  mean  parallel  are  divided  into 
equal  parts,  which  give  the  graduation  of  the  map. 

The  faults  of  this  projection  are  the  not  preserving  equaUty  between 
the  spaces,  and  only  giving  true  distances  in  the  direction  of  the  meri- 
dians. To  remedy  this,  two  means  have  been  tried;  one  consists  in  taking,  in- 
stead of  the  cone  tangent,  a  cone  inscribed  in  totality  or  in  part;  the  other  is  to  mltor 
the  rectilinear  projection  of  the  meridians. 

If,  in  place  of  the  arc  a  6,  Fig.  31.  we  take  the  cord  which  subtends  it  for  the  sido 
-^^  the  cone  to  be  developed,  the  radii  of  the  projections  of  the  extreme  parallels 
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woifld  be  AOadd  BO^,  and  the  respective  position  of  tiie  points  phu^d  on  tte  wmp 
would  be  in  reality  on  these  parallels;  but  those  which  would  be  between  the  paral- 
lels would  by  no  means  preserve  their  true  positions.  This  method  is  good  there- 
foTB  only  for  a  zone  of  little  breadth. 

The  astronomer  De  I'Isle  de  la  Croyere,  who  was  employed  to  con- 
stnict  a  general  map  of  the  empire  of  Russia,  which,  traced  stereogra- 
phicaUy,  would  present  shocking  deformities,  made  choice  of  the  conical  projection; 
but,  to  improve  it,  he  made  the  cone  enter  into  the  sphere,  so  that  it  cut  it  according 
to  two  parallels  placed  each  at  an  equal  distance  from  the  mean  parallel,  and  from 
one  of  the  two  extreme  parallels.  The  map,  by  this  means,  had,  on  the  two  paral- 
lels just  mentioned,  the  same  dimension  as  the  corresponding  part  of  the  globe ;  and 
its  total  extent  differed  but  Httle  from  that  of  the  country  it  was  to  representt  be- 
cause the  excess,  which  was  at  the  two  extremities  of  the  map,  was  at  least  ccma- 
pensated  in  part  by  the  deficiency  which  the  inscribed  portion  of  the  cone  had  wi^ 
respect  to  the  spherical  zone.  The  map  comprising  from  the  40th  degree  of  latitude 
to  the  Tbth,  the  mean  parallel  answered  to  55",  the  parallels  common  with  the 
sphere  were  those  of  47^  3(/,  and  62*  Z(f.  This  projection  presents  many  advan- 
tages for  general  maps  of  considerable  extent,  and  the  principal  object  of  which  n 
to  show  die  totality  of  a  vast  empire.* 

■The  celebrated  Euler  made  profound  researches  on  this  method  of  I  Jjj^i'^ 
projection;  he  substituted  for  the  determkiation  of  the  pfutiUels  which  |  ISt 
should  be  common  with  the  sphere,  that  of  the  point  of  concourse  of  the  right  lines 
which  represent  the  meridians,  and  of  Che  angle  which  they  make  between  them 
when  they  comprehend  a  degree  of  longitude.  His  calculations  rest  on  the  follow- 
ing conditions :  I5/,  That  the  errors  should  be  equal  at  the  south  and  north  extremi- 
ties of  the  map.  2d,  That  they  should  also  be  equal  to  the  greatest  of  those  that 
take  place  towards  the  mean  parallel  of  the  map.  He  hence  concludes  that  the 
point  of  concourse  of  the  meridians  should  be  placed  beyond  the  pole  by  a  quantity 
equal  to  5^  of  latitude,  and  that  the  angle  of  two  consecutive  meridians  should  be 
48^  44*'.  He  then  investigates  by  how  much  the  arcs  of  the  great  circles  which 
measure  the  distances  on  the  globe,  differ  from  the  right  lines  substituted  for  them 
in  maps ;  and  he  finds  that  an  arc  of  90°  would  have  on  the  map  a  length  of  90*  79^, 
exact  by  less  than  near  a  hundredth.! 

Murdoch,  an  English  geometer,  proposed  three  different  methods  for  |  prq|e«tkRit  ^ 
rendering  the  conical  projection  more  conformable  to  the  conditions  of  |  •*»**»*- 
a  good  raap.|  This  philosopher  having  explaixifid  Airaself  in  a  laconic  manner,  his 
projections  have  been  less  appreciated  by  their  real  merit  than  they  have  been 
extolled  or  -Mwned  without  proof.  We  are  indebted  for  a  critical  explanation 
of  them  to  the  researches  of  two  German  geometers.  §  We  should  deviate  from 
our  gen^^l  method  of  not  entering  into  abstract  mathematical  discussion,  if  we 
pve  a  complete  idea  of  all  the  rules  of  these  projections.  The  first  presenter 
two  parailels  perfectly  similar  to  those  of  the  sphere,  and  a  conical  surface  equal 
in  its  totality  to  the  spherical  surface,  but  it  narrows  the  distances  towards  the 
iniddle,  and  enlarges  them  at  the  extremities ;  the  spaces  even  are  not  equal  in  divid- 
ing the  map  by  two  or  several  zones.  ||  This  projection  ofiers,  nevertheless,  a  repre- 

*  Mayer,  Introd.  i  la  Construction  des  Cartes,  §  31, 32. 

f  Euler,  Acta  Acad.  Pctropol  1.  p.  1.  t  Philos.  Trans,  vol.  L.  Part  ii.  p.  554,  ei  tef. 

k  Mayer,  Introd.  p.  298,  311.  Albers  dans  Zach.  Correspond.  Astron.  zi.  98—114,  240—250. 

I  *•  In  Pig.  32,  let  C  be  the  centre  of  the  earth,  Q  a  point  of  the  equator,  P  one  of  the  poles, 
QMP  a  meridian,  A  and  B  the  points  of  intersection  of  two  parallels.  Let  us  suppose  that  QA 
te  a  =  70«  of  lat.  (ancient  measure)  and  QB  =  ^  10«.  QM  =  a*  =  i  =  (a+fi)  will  be  =  40^ 
Now  the  zone  of  the  sphere,  limited  by  A  and  B,  roust  be  represented  on  a  conical  surface 
equal  in  extent  to  the  spherical  zone,  and  so  that  the  breadth  of  the  spherical  aone  be  equal  to 
tike  arc  BA.  In  other  terms,  the  quadrilateral  NO,  0  n  is  required,  which,  turning  round  the 
axis  o  n,  will  describe  a  conical  suiface  equal  to  the  spherical  surface  described  by  the  revohi- 
tioa  <d  the  segment  B  A,  a  6,  so  that  NO  in  the  cone  remains  equal  to  the  arc  BA.*' 

We  see  that  the  line  NO  cuts  the  arc  AB  in  the  two  poinU  f  and  «,  which  are  detennioed 
by  the  angles  f  CM,  and  /uCM,  the  sum  of  which  is  equal  each  to  /.    If  we  take  the  ridiaf  ^ 

flie  sphere  =s  57^9577  degrees  =  g,  wc  shaU  find  cos  «^aa""'^  (o-^ 
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S^tftioB  senribly  fatthfiil,  when  the  q>plieatioii  is  made  only  to  zones  of  6  or  10  de» 
greea  of  latitude.  The  object  of  the  second  projection  of  Murdoch  is  to  obtain  the 
exactness  of  the  perspective,  by  placiBg  the  eye  in  the  centre  of  the  globe  as  in  tim 
central  projection;  but,  for  this  condition  to  be  fulfilled,  it  is  necessary  diat  the  map 
coBie  gWm.  I  should  be  folded  in  a  conicM  f^rm,  like  the  celestial  coniglobia^  pul>- 
lished  in  Crermany  by  Funk-  This  latter  projection  is  susceptible  of  an  increasing 
scale,  like  the  hydregrapliic  maps  of  Mercator,  of  which  we  shall  i^>eak  hereaAes* 
The  third  projection  of  Murdoch  seems  to  offer  nothing  advantageous. 

However  ingenious  the  modifications  may  be  by  which  it  has  been  attempted  t» 
perfect  the  conical  projection,  it  is  evident  that  th^  all  tend  to  make  it  lose  its  piv 
mitive  simpUcity  and  facility  without  obtuning  completely  the  advantages  proposed. 
In  the  projections  afler  Murdoch  and  Euler,  there  is  always  some  part  of  the  ma{» 
where  Uie  spaces  are  a  httle  too  large  or  a  little  too  small ;  the  errors  on  the  distanoesy 
AXbfnh  vrth  I  in  Murdoch's  first  projection,  may  go  to  -^^^  It  is  true  that  this  pro(}ec<^ 
^^  I  tion,  corrected  by  Albers,  offers  such  proportions,  that  in  the  smaHest 

squaire,  circumscribed  by  two  parallels  and  two  meridians,  the  defects  of  more.dr  leas 
destroy  each  other,  so  that  the  spaces  are  every  where  in  the  just  proportion;  na^ 
vertheless  the  distances  taken  in  the  direct  sense  of  the  four  cardinal  points,  are* 
not  found  exactly,  and  the  configuration  of  the  countries  is  altered  in  those  saoia 
directions.  4 

Oeographers  have  therefore  sought,  ibr  their  special  maps,  more  commodious 
projections,  and  which  only  refer  very  indirectly  to  the  development  of  any  regular 
figure  whatever. 


*<  We  thence  conclude  Kp  s=  R,  the  semi-diameter  of  the  projection  in  depees  of  latitude 
Ba=  Kp  s=s  #.  co4ang. f*, cos.  ^;  or,  if  we  suppose  {.  15 ss  r,  in  geogfraphicaimil^s  R  aca r,  in 

cot.  fJt,  COS.  d"." 

*  In  the  example  given,  we  shall  have  /  ^  17*  16",  conseqoently  «  s=  /u,  +  /  =r  40**  4*  17* 
16'  «=  5r>  le',  and  f  =  ft—/  «  40®  —  l/o  16^  =  20*>  44',  finjtlljr  R  =  978,1  geographicaJ^aiUefc:^ 
«  As  besides  KO  r=  MA  e=  SO**  ss  30.15  ss  450  geographical  miles,  and  KN  s  MB  sp  ^O** . 
SB  50.15  Si  450  g.  ro.  we  know  the  two  extreme  circles  of  the  conical  zone  by  their  semi-dtame- 
ters,  namely  -.  pO  a  R^KO  =  978,1—450  ==  528, 1  geogr. miles,  and ^N  =  R+  KN  =  978,1 
+  450  sa  1428^1  geog.  miles.'' 

**  Fig.  33  represents  a  projection  conformable  to  these  data,  and  oomprebendtng  110  de*- 
grees ;  but  as  yet  we  only  know  the  ^mi-diameters  for  the  latitudes  of  10®  =s  ^N,  of  40  a^]^ 
and  of  70®  a=  pO.  It  is  evident  that  the  two  triangles  pkK,  and  CFM  are  alike,  since  the  an- 
l^es  k  and  F  arc  both  s=  90®,  and  the  angle  p  =  MCF  =  90®— Mdft.  From  this  is  easily  drawn 
the  proportion  CM  :  MF  a  pK :  Kk  and  as  CM  =:  to  the  total  sinus  s  1  and  MF  »  tin,  /u. 
We  sh^  substitute  for  pK  any  geogprAphiAal  longitude  whatever,  for  which  Ve  choose  to  calea* 
late  the  angle  6pW  s=  a,  and  to  Kk^  the  angle  required  SpW>  we  shall  have  the  proporttoa 
1 :  tin,  ft  =  \  :  SpW  that  is  to  say :  SpW  =  x  «V*.  ft. 

**  In  our  map,  which  should  comprehend  110  degrees  of  longitude,  the  angle  SpW  will  be 
aa  110.  sin.  fc.    Therefore, 

Log.  X  =  log.  110  s=a  2,0413927 
+  Log.  sin.  fit.  Bs  log.  sin.  40®  e=  <;,8080675  —  10 

Log.  SpW  1,8494602  »  log.  70^066 
and*  consequently,  the  angle  S  p  W  =  70®  42',  since  there  is  no  inconvenience  in  regulating 
the  0,0066  which  make  24^. 

*'  Now,  the  angle  Sp  W  on  the  arch  SW  is  divided  into  11  equal  parts,  and  by  that  are  d^' 
termined  the  meridians  of  the  map  from  10®  to  10®"  (Albers,  loc.  cit.) 

This  author  afterwards  shows  how,  taking  a  principal  meridian  «  f,  one  may  calculate  the 
points  of  intersection  of  all  the  meridians  with  the  extreme  parallels. 

He  afterwards  gives,  for  the  determination  of  the  remaining  parallels,  the  following  method, 
conformable  to  the  conditions  which  Murdoch  imposed  on  nimself.    *<  K  »  is  e=:  K^.    In  the 
triangle  CK  «,  which  is  rectangular  in  K,  the  side  Km  =sr  sin.  KC  »  as  r  sm.  /;  a^  in  like 
manner  in  the  triangle  CK  {;  the  side  K  f  a  r.  sin.  /.    For  our  map  we  shall  have 
Log.  r  s  log.  (57,29  .  . .  x  15)=log.  859,4366  »  2,9342139 

-^  Log.  an.  «r  =:  log.  sin.  17®  16'  a  9,4724922  —  10 

Log.  K  «  rs  log.  Kf  =  2,4007061  -  log.  255,1 , 
Therefore  K  a  aKf  «•  255,1  geoer.  n^les,  whence  we  easily  conchide  Aie«^K  —  K»  and  p 
f'pK  +  f^/* 

But  Murdoch  is  satisfied  with  tracing  the  parallels  by  dividing  TS  or  VW,  Fi^  33,  into 
equal  parts;  an  irregular  process,  contrary  to  the  conditions  of  the  problem,  and  which  never- 
theless diminishes  the  faults  of  the  map.    Bl.  Albers  discovered  a  geometrical  law  for  tracing 
•^ralleb  so  as  to  render  the  spaces  more  conformable  to  those  of  the  sphere.    See  the  com- 
't  memoir  of  Alben  in  vol.  xii.  of  the  Annab  of  Voyages  and  of  Geography. 
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^^hiwBuBmiA,**  says  an  illintnoiis  geometer,  ^ for  Ae  madiemalkai  exactoew 
of  a  map  that  die  paraUels  and  roendians  be  traced  after  any  constant  geometrical 
law  whirtever."*  One  may  imagine  therefore  a  great  number  of  projections,  among 
whicii  it  wiH  stiiBce  to  notice  a  few. 

Tbfrfirst  method  proposed  by  Ptolemy  for  drawing  the  world,  as  known  I  pi,^  „ethod 
10  his  time,  is  an  alteration  of  the  conical  projection,  neariy  the  same  as  |  ^  ^takmf. 
Ifteoathod  of  DehUe.f    He  places  the  eye  in  the  pkme  of  any  meridian  whatever 
•f  the  hemisphere  c<mtaining  the  known  world,  and  on  the  prolongation  of  the  radius 
«f  the  sphere  which  cuts  that  meridian  at  45^  lat.  N.     He  afterwards  makes  *'  the 
globe  turn  so  that  the  meridians  present  themselves  successively  to  the  eye  as  right 
lines  oaiting  at  the  pole,  and  the  parallels  show  themselves  as  arcs  of  a  circle  having 
their  convex  part  towards  the  south.'*    These  words  prove  that  there  is  no  question 
whatever  ef  a  stereographic  perspective;  the  position  of  the  eye  is  only  indicated  to 
demonstrate  the  possibility  of  seeing  the  mendtans  prcjected  by  a  right  line.     The 
lelalions  of  the  ut»  of  the  parallels  in  this  projection  (Fig-  34.)  are  determined  after 
«i  .arbitrary  scale,  the  result  of  which  is  to  render  the  arc  of  the  meridian  PF  «■ 
4^,000  stadia,  exiietly  proportioned  to  the  arc  of  parallel  of  lat  of  Rhodes  HKL  « 
T2,000  stadia.    The  parallel  of  kH.  of  Thule  OPQ  and  the  equator  RST,  have  also 
between  them  the  same  proportion  as  on  the  globe;  but  they  are  too  great  compared 
to  HKL.     As  Ptolemy  extended  the  known  world  to  16  J  degrees  south  of  the  equa- 
tor, he  traces  i^  tins  latitude  the  mUiparalUl  of  Meroe,  a  place  situated  at  16)°  to 
^  north  of  the  equator;  he  divides  this  arc  like  that  which  passes  through  Meroe, 
and  marks  the  meridians  by  drawing  right  lines  between  these  points  of  division  and 
tiiose  of  the  equator.     This  projection  ia^  as  we  see,  only  a  rude  alteration  of  the 
conical  projection;  and  even  Ptolemy  prefers  another  method,  of  which  we  shall  give 
a  rapid  sketch.^ 

The  eye  is  pkiced  in  the  fdmie  of  the  meridian  which  divides  the  known  I  ^^"*' 
world  through  the  middle,  and  on  the  prolongation  of  the  radius  of  the  |  lemy.   ^^ 
sphere,  drawn  by  the  common  intersection  of  this  meridian  with  the  parallel  of  Syene, 
ooosidered  to  be  the  mean  parallel  of  the  known  world.     Consequently,  let  ABCD, 
Fig.  35,  be  the  great  circle  which  circumscribes  the  hemisphere,  containing  the  world 
known  by  Ptolemy;  let  A  and  €  be  the  poles,  BFD  the  equaitor,  AFC  the  mean 
neridian  oC  the  known  worid,  and  £  its  point  of  intersection  with  the  parallel  of  Sy- 
ene; then  a  line  drawn  from  the  centre  T,  through  the  point  E  to  S,  will  be  the  line 
m  which  tb^  eye  is.     If  now  a  great  circle,  of  which  BED  is  the  haU*,  is  drawn 
tfareugb  the  point  £,  the  eye  will  ^so  be  in  its  plane,  because  it  is  in  its  common  in- 
terae^ion  writh  the  plane  of  the  meridian  AEC.     Hence,  Ptolemy  concludes,  that 
the  semicucc^es  BED,  and  AFC,  will  present  themselves  as  right  lines,  which  cut 
each  other  a.t  right  angles;  that  on  the  contrary,  the  equator  and  all  its  parallels,  see- 
iag  that  their  planes  Imve  the  same  inclination  to  the  plane  of  the  great  circle  BED, 
ia  which  is  the  eye,  will  appear  as  arcs  of  parallel  circles,  having  their  convex  part 
to  the  south  z  finally,  that  die  meridians  situated  on  both  sides  of  the  mean  meridian 
A£C,  will  l>e  seen  as  arcs  of  a  circle,  the  concavity  of  which  is  turned  towards  the 
DHMUi  meridian,  and  which  become  more  and  more  concave  as  they  remove  from  it.'' 
But  instead  of  developing  these  principles  conformably  with  perspective,  Ptolemy 
determines  the  lines  of  his  projection  according  to  arbitrary  proportions,  combined 
*o  as  to  preserve  as  much  as  possible  the  configuration  of  the  countries. 

^  Trace,"  says  he,  *'  the  rectangular  paralldogram  ABCD,  Fig.  36,  so  that  the 
Ade  AB  be  double  the  side  BD.  Cut  it  in  two  equally  by  the  perpendicular  £F, 
*hich  you  will  divide  mto  90  parts.  Prolong  this  line  by  91  parts,  |^  to  have  the 
centre  L.  Take  FG  of  16  pa^  ^j,  tq  trace  from  the  opening  LF  the  parallel  of 
Meroe  SX.  Make  6H  of  23  /^  to  have  with  the  radius  LH,  the  tropic  of  Cancer 
TI..  Take  GK  of  63  parts,  and  from  KL,  describe  the  paraUel  of  Thule  QR. 
Bring  on  these  three  parts  of  circumferences  TT,  QR,  SX,  the  degrees  suitable  to 
te  parallels  nrhich  answer  to  them,  and  in  the  relations  which  they  have  with  those 

^  L^amnget  Mem.  sur  k  Conatructton  det  Cvrtet,  aeet  3. 

t  Pt:ol.  Geogr.  i.  cap.  31.  i  Ptol.  Gcogr,  i,  cap.  34t 
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of  the  equator;  and  through  the  corresponding  points  QTS,  RXY,  &c.  itaake  portions 
of  circumferences  pass;  they  wiU  be  the  meridians  required. '^ 
ModHkatkm  I  This  projection  b  also  employed,  though  with  essential  modificationsy 
^jiSctTonf  *  I  to  depict  considerable  parts  of  the  globe.  The  best  of  the  methods, 
which  are  derived  in  some  sort  from  that  of  Ptolemy,  is  that  employed  by  Flamstead 
in  his  celestial  atlas,  the  improvement  of  which,  if  I  am  not  mis^en,  is  owing  to 
Bonne,  one  of  the  best  French  geographers.  The  principles  of  this  deTelopment 
are  to  describe  all  the  parallels  from  the  same  cen^,  taken  in  the  axis  of  the  map, 
and  to  take  ailerwards  on  each  parallel  the  degrees  of  longitude  as  they  are  giren  by 
the  law  of  their  decrease,  that  is  to  say,  proportional  to  the  cosine  of  theii^  latitude, 
and  last  of  all,  to  make  a  curve  line,  which  represents  the  meridian  pass  through  the 
same  series  of  corresponding  points  of  division.  Whatever  be  the  position  of  the 
centre  on  the  axis  of  the  map,  this  projection  enjoys  the  property  of  representing  by 
equal  quadrilaterals,  each  corresponding  quadrilateral  formed  on  the  surikce  of  the 
globe  by  any  two  meridians  and  parallels  whatever.*  The  quadrilaterals,  moreover, 
have  (wo  of  their  opposed  sides  equal  in  length  to  the  corresponding  sides  on.  the 
sphere,  though  different  by  their  curvature.  The  first  meridian  is  rectilinear,  and 
cuts  all  the  parallels  at  right  angles ;  the  rest  are  curves  which  cut  them  more  or  les^ 
obhquely  as  they  remove  from  the  principal  meridian;  from  which  the  quadrilateralii 
they  comprehend  lengthen  in  the  direction  of  one  of  their  diagonals,  aiMl  contract  in 
the  direction  of  the  other.  This  is  the  principal  defect  of  this  development;  but  it 
only  becomes  sensible  at  a  considerable  distance  from  the  centre  of  the  map. 
FiamsteMif  I  This  dcfcct  was  very  sensible  in  Flamstead's  atlas,  because  that  a»> 
prqjectioii.  |  tronomer,  having  prolonged  indefinitely  the  axis  of  his  map,  traced  the 
parallels  by  infinite  radii,  that  is  to  say,  that  they  are  in  the  map,  right  lines  cutting 
the  meridians  of  the  exterior  of  the  map,  under  very  obhquc  angles ;  whence  results 
a  great  alteration  in  the  configuration  of  the  countries  remote  from  the  centre,  as  may 
be  judged  frofti  Fig.  37. 

This  inconvenience  is  obviated  by  drawing  the  mean  parallel  of  the 
map  so  that  it  may  be  cut  perpendicularly  by  all  the  meridians.  For 
this,  it  is  sufficient  to  take  a  right  line,  equal  to  the  cotangent  of  the  latitude  of  the 
parallel  which  divides  nearly  equally  in  the  direction  of  the  meridians,  the  region  we 
propose  to  represent,  and  with  this  right  line  as  a  radius,  to  describe  the  mean  paral- 
lel of  the  map ;  the  other  parallels  wiU  describe  themselves  from  the  same  centre  with 
the  same  radius,  augmented  or  diminished  by  a  quantity  equal  to  the  part  of  the  me- 
ridian comprised  between  the  meiui  parallel  and  that  to  be  traced.  It  is  unnec^sary 
to  say  that  we  should  also  make  the  principal  meridian  of  the  map  agree  with  that 
which,  in  the  direction  of  the  parallels,  divides  the  ma^  into  two  equal  portions.  It 
is  a  principle  which  must  be  observed  in  all  the  developments  of  the  globe. 

The  corrected  projection  of  Flamstead  being  now  the  most  generally  adopted,  we 
think  it  right  to  make  known  the  process  thereof,  according  to  the  method  adopted 
in  the  Depot  de  la  Chierrcf 

Let  us  propose  to  apply  tiiese  principles  to  the  development  of  a  sphe- 
rical scmi-spindle,  the  angle  of  which  is  100  degrees,  new  measure.  The 
development  will  be  the  projection  of  a  triangle  with  three  right  angles, 
or  of  the  eighth  part  of  the  surface  of  the  sphere.  In  Fig.  38,  let  Ca  be  the  repre- 
sentative radius  of  the  proposed  sphere,  and  o  O  a  line  perpendicular  and  eqnal  to  Co. 
If  from  the  point  a  we  let  down  on  Co  the  perpendicular  oe,  it  vrill  be  the  radius  of 
the  parallel  at  the  lat  of  50  deg.  (new  measure),  taking  P  for  the  pole,  and  Q  for  a 
point  of  the  equator.  This  being  done,  we  may  consider  aO  as  the  side  of  a  cone- 
tangent  to  the  sphere;  and  then  the  surface  near  the  circle  of  contact  will  coincide 
sensibly  with  the  spherical  surfoce.  But  since,  on  one  hand,  we  have  to  develop 
only  tiie  quarter  of  the  circumference  of  which  ae  is  the  radius,  or  which  comes  to 
the  same,  the  quarter  of  the  curve  surface  of  the  right  cone  which  has  O  a  for  side, 
and  that,  on  die  other  hand,  ae  is  the  sine  of  50  degrees,  when  the  radius  aC  is  taken 

*  Mollweide,  D^monstr.  Andyt.  de  la  project,  he,    Zacb.  Corresp,  Astron.  »i.  144. 
t  PuisiMit,  Trsit^  de  Topog.  p.  138. 
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&r  tbe  total  «iDe»  wd  shall  hare  the  logarithm  of  the  sine  of  50^  ss  9,8494860,  and 
the  sine  of  50°  ss  0,70,711.  Then  i  of  the  circumference  which  has  for  radius  ae, 
is  a  1,1101627;  finally,  since  the  arc  a  ]^  6,  (Fig.  39,)  described  with  a  radius  aO 
a  1,  should  have  for  length  1.1101627,  we  shall  find  Uie  number  of  degrees  of  this 
arc  by  the  following  proportion: 

3,14  :  200° : :  1,1101627 :  x  »  70%  71. 
Such  is  the  value  of  the  angle  a  O  6,  or  the  ampHUide  of  the  arc  a6.  Fig.  39.  Now* 
if  we  wish  to  have  the  degrees  of  longitude  from  5  to  5,  we  must  divide  the  arc  ab 
into  20  equal  parts,  and  the  middle  M  of  that  arc  will  be  on  the  axis  OM  of  the  map. 
But  as  it  is  not  possible  to  determine  the  position  of  the  other  parallels,  as  well  as 
ihe  length  of  Uieir  respective  degrees,  without  having  a  scale  of  equal  parts,  con- 
structed according  to  the  number  of  metres  contained  in  the  mean  radius  aC  of  the 
earth;  a  radius  which,  as  we  know,  is  a  6,366198  metres^  we  shall  proceed  pre- 
viously to  the  construction  of  this  scale.  For  this  purpose^  we  must  bring  on  an  in- 
definite line  mC\  Fig.  40,  636  parts,  and  ^^  firom  C'  to  m,  and  must  take  c/  C  equal 
^  the  radius  aC,  Fig.  38;  then  through  all  the  points  of  division  of  the  I  setieortbt  . 
^  taC,  are  brought  parallel  to  o^  st,  Uie  right  lines  xa/,  W,  &c.  The  |  °^^ 
line  of  (j  being  by  this  means  divided  into  parts  prc^portioaal  to  mC,  we  form  on 
this  module  the  scale  of  the  Fig.  39. 

Having  thus  constructed  the  scale  of  the  map,  we  take  in  it  a  length  of  50  parts, 
er  mynametres,  for  the  value  of  the  degrees  of  the  meridian,  taken  from  5  to  5,  and 
we  carry  that  length  on  the  axis  of  the  map,  ten  times  above  and  ten  times  below  the 
mean  parallel  a  6,  Fig.  39.  We  then  describe  from  the  point  O,  as  centre,  indefinite 
arcs,  passing  through  aU  the  points  of  divbion  of  the  axis  OM;  w.e  as  then  have  the 
parallels  from  5  to  5  degrees.  Finally,  on  each  parallel,  we  take  distances  equal 
each  to  five  times  the  value  of  the  degree  of  longitude,  Imown  by  the  geographical 
tables.  Thus,,  on  the  parallel  of  55  degrees,  the  length  of  the  degree  of  longitude 
is  6  myiiametres  49;  consequently,  we  must,  setting  out  from  the  ipus  of  the  map, 
and  on  both  sides  of  that  axis,  carry  ten  times  the  interval  6,49  x  5  »  32  myriame- 
tres  45,  taken  on  the  scale.  Wlien  all  the  points  through  which  the  meridians  must 
pass  have  been  determined  in  this  manner,  it  is  easy  to  trace  those  curves. 

It  must  be  confessed,  that  the  amplitude  of  the  arc  of  any  parallel  whatever,  de>- 
termined  by  this  method,  will  be  a  httle  greater  than  it  ought  to  be,  since  we  give  to 
the  cord  of  an  arc  of  5  degrees,  the  length  itself  of  that  arc;  but  the  error  which  re- 
sults from  it  is  the  less,  according  as  the  curvature  of  the  pa];allel  is  smaller.  More- 
over, to  obtain  a  rigorous  exactness,  we  may  determine  the  amplitude  of  all  the  pa^ 
ndkls  like  that  of  the  mean  parallel,  by  the  angle  of  which  the  two  radii  brought  to 
the  extremities  of  that  parallel  form. 

Instead  of  taking  arbitrarily,  as  in  the  above  example,  the  radius  of  the 
fi^hete,  the  length  is  most  commonly  fixed  by  means  of  a  scale  constructed 
beforehand}  the  parts  of  which  also  are  in  a  determined  relation  with  the  metre.  For 
example,  in  the  Depoi  de  la  Chierre,  the  scale  for  the  drawing  and  engraving  of  the  map 

of  each  of  the  four  parts  of  the  world  is  ,  that  is  to  say,  that  2,000,000  metres 

zOOOOOO 

taken  on  the  ground,  will  be  representedon  the  map  by  the  real  length  of  a  metre.   Ac- 
cording to  Hm,  the  radius  of  the  earth,  which  is  6,366198  metres,  will  beo  nly  on  the 

*map  — ^ — =  3°*,  18.     Hence,  that  the  scale  of  tbb  map  may  be  divided  from 

10  to  10  myriaraetres,  or  from  100000  to  100000  metres,  it  is  necessary  that  10  my- 
iiametres have  6  centimeters  of  length.  The  Depot  de  la  Gturre  observes,  in  Uke 
manner,  in  its  special  maps,  a  deqimal  progression  of  the  scale,  so  that  the  degree 
tif -latitude  of  a  general  map  being  taken  for  unity,  that  of  the  chorographic  map 
thoukl  be  represented  by  one  of  the  numbers  2,  5,  or  10,  which  are  exact  divisors  in 
the  decimal  system.  By  this  means,  the  particular  maps  are  perfectly  connected 
widi  the  general  mapr,  seeing  that  the  proportions  of  de^ls  increase  from  one  to  die 
oth^  map,  in  relations  of  easy  calculation.  But  the  execution  of  those  maps,  by  re- 
quiring the  largest  size  paper,  increase  their  price  too  much. 
The  various  modifications  of  the  ooniqal  projection  having  been  sufficiently  ^> 
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plained,  we  shall  now  consider  the  cylindrical  develapmmU  of  the  sudac* 
of  the  ^obe,  and  the  marine  charts  deduced  from  them.* 

The  poinia  of  the  campaaa  which  navigators  follow,  having  the  property  of  cutting 
imder  the  same  angle  all  the  meridians  which  they  traverse^  and  which,  for  that  rea- 
son, form  on  the  globe  (he  spiral  named  loxodrwmcj  are  necessarily  projected  by  corvd 
lines,  of  the  same  kind  in  all  maps  where  the  meridians  are  not  paralleL  This  is  de- 
or  foxodromie  monstrated  by  Fig.  41,  in  which  we  see  a  half  of  a  hemisphere  projected 
^^"^  on  the  plane  of  the  equator.  Let  P  be  the  north  pole,  AMB  the  equator; 

the  right  lines  drawn  from  the  centre  to  the  circumference  are  meridians,  and  the  coih- 
centric  circles  represent  the  parallels.  Supposing  the  navigator  wishes  to  go  from 
0,  a  point  of  the  equator  right  north-west,  the  course  of  his  vessel  must  constomtly 
make  with  the  meridian  of  the  place,  or  with  the  line  nordi  and  south,  an  angle  of  45 
deg.  (an.  meas.)  Supposing  him  to  be  arrived  at  6,  the  meridian  line  6NP,  pre- 
serves no  longer  its  parallelism  wiUi  the  meridian  CG ;  if  he  continues  his  route  north- 
west, keeping  always  the  angle  of  45^,  he  will  reach  the  point  H,  to  ^e  point  front 
J,  and  wiU  tl^  describe  the  loxodromic  curve  CG  H  I,  which  constantly  approaches 
the  pole,  without,  however,  ever  reaching  it  The  greater  the  constant  angle  tmcfter 
which  the  route  cuts  the  meridians,  the  longer  the  loxodromic  curve  becomes,  as  is 
seen  in  Fig.  41,  by  the  line  CRS.  It  is  plain  that  mariners,  who  must  direct  their 
courses  on  these  lines,  cannot  conveniently  trace  on  these  maps,  neither  the  road 
they  have  made,  nor  that  they  have  still  to  run,  on  account  of  die  difficulty  cS  mea- 
suring with  the  comfmss  the  arc  of  a  curve.  To  obviate  this  inconvenience,  they 
have  endeavoured  to  contrive  a  projection  of  maps,  in  which  the  meridians  should  fa# 
right  parallel  lines. 

The  development  of  a  cylinder  immediately  presents  itself  to  the  mind,  as  thft 
means  of  obtaining  such  a  projection.  When  we  merely  wish  to  trace  a  zone  of  very 
little  extent  in  latitude,  it  is  evident  that  the  spherical  zone  may,  without  any  sensiUe 
error,  be  represented  by  the  development  of  a  cyUnder,  either  inscribed,  or  circura^ 
scribed  on  that  zone,  and  the  axis  of  which  coincides  with  that  of  the  globe.  The 
meridians  which  will  result  from  the  sections  of  the  cylinder,  by  planes  passing  through 
its  axis,  are  represented  by  right  lines  parallel  to  that  axis ;  the  planes  of  the  parallels 
cut  the  cylinder  according  to  circles  parallel  to  its  base,  and  which  become  right  lines 
cooftnictkm  I  in  the  development.  Such  is  the  construction  of  flat  maps,  the  invention 
of  tut  maps.  I  ^f  which  is  falsely  attributed  to  Don  Henry,  Infanta  of  Portugal,  since 
Marinus  of  Tyre,  anterior  to  Ptolemy,  condenms  their  use,  and  has  attempted  to 
modify  them.*!*  Their  defects  are  analogous  to  those  of  the  conic  projection;  they 
are  even  more  considerable;  for,  in  the  latter,  one  may  give  two  parallels  their  true 
length  with  respect  to  the  degrees  of  latitude,  while  on  the  flat  map  this  proportion 
can  be  observed  with  respect  to  one  only;  namely,  for  die  inferior,  in  the  develop- 
ment of  the  circumscribed  cylinder,  and  for  the  superior  in  the  development  of  that 
which  is  inscribed.  It  is  true  that  one  may  avoid  this  inconvenience,  by  employing 
a  cylinder  constructed  on  one  of  the  intermediate  parallels,  which  woiild  be  partly  in- 
terior, and  partly  exterior  to  the  sphere;  in  this  manner,  the  extent  in  longitude  would 
be  exact  towards  the  middle,  but  the  error  would  be  divided  between  the  two  ex- 
tremities. Cylindrical  projections  have  even  been  attempted,  in  which  the  basis  of 
the  cylinder  would  be  any  vertical  circle  whatever  ;;|;  but  we  shall  not  mention  them, 
and  shall  merely  observe,  that  the  parallel  which  serves  as  base  to  the  C3rlinder,  may^ 
he  placed  so  as  that  the  area  of  the  development  shall  be  equal  to  that  of  the  sphert-  ^ 
cal  zone. 

The  tracing  of  flat  maps  is  effected  without  difficulty,  as  soon  as  the  position  of 
the  terrestrial  parallel  to  be  developed  is  fixed;  it  only  remains  to  give  to  the  degrees 
of  longitude  on  this  pcuallel,  the  size  they  ought  to  have  with  respect  to  thdt  whicfh 
is  assigned  to  the  degree  of  latitude* 

*  Neptune  Frangus,  Disc,  prelim.  Bezout,  Cours  de  Matb€iB«  Ifarine.  Dubourguet,  Tralt€ 
des  Navig.  &c. 

t-  Mann.  Tyr.  Ap.  Ptolem.  i.  20.  Comp.  Go8selin,Reche]!dietsiir]a  Qeop'.des  Grecfl^  IL  32^ 
^q.  i.  46—50,  &c.  &c. 

t  Textor,  dans  Zacb,  Corresp.  xvili,  190. 
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grhelineHG)  Fig.  42.  being  si^poaed  parallel  to  the  axis  CP,  end  ^j^''^^ 
equal  to  the  development  of  &e  arc  BF,  wiU  be  the  raeridiaa  of  the 
ump  destined  to  represent  the  zone  compr^ended  between  the  parallels  of  the  pomta 
B  and  F.  The  development  of  the  mean  parallel  the  radios  of  which  is  £  e,  vnU 
give  the  degrees  of  longitude.  This  figure  shows  the  defect  of  the  map  on  the  ex- 
treme paralLlsi  since  tii^  radius  G  gui  nnaller  than  B  6|  and  the  radius  H  4  larger 
thanF/. 

These  maps  can  only  serve  for  very  s^iaU  parts  of  the  globe;  the  least  defective 
•re  those  wluoh  represent  the  regions  near  the  equator,  because  at  a  Uttle  distance 
from  this  circle  the  cosines  of  the  latitude  do  not  vary  much.  D'Anville  made  us^ 
of  them  in  such  a  case,*  but  it  was  almost  unique. 

.  Noimius  remarked,  towards  the  middle  of  the  16th  century,  the  de-  I  ''^^^Jl^ 
lects  of  fiat  maps.  Mercator,  who  had  just  introduced  the  stereogra-  |  SSMftd^pL 
pUc  projection  for  maps  <^  the  world,  considered  that  mariners  do  not  employ  m^pA 
to  know  the  figure  of  countries,  but  only  to  trace  exactly,  according  to  its  length  and 
dirMtion,  the  course^  they  have  made,  and  to  determine  the  distance  they  are  from 
diffevent  points  of  the  coasts,  with  the  course  they  must  hold  to  reach  or  avoid  them; 
he  invented,  according  to  this  principle,  in  1550,  the  projection  of  redniced  mapif 
i^tach  perfectly  satisfies  these  conditions,  and  of  which  Wright,  Gregory,  Halley, 
ep^  others^  dim^vered  ^  mathematical  theory  long  aAer.|  The  meridians  are 
here  parallel  right  lines,  equidistant  and  cut  at  right  angles  by  the  parallels  to  the> 
equator;  but  the  intervals  which  separate  the  latter,  increase  as  we  advance  to- 
wards the  poles,  in  an  inverse  relation  to  that  which  the  diminution  of  the  degrees 
of  longitude,  (Fig.  43.)  follows  on  the  globe.  Hence  it  results  that  the  distances  m 
IjM^^itttde,  measured  on  each  parallel,  have,  with  respect  to  the  distances  in  corre* 
■IMMident  latitudes,  the  same  relation  as  on  the  globe. 

The  tracing  of  these  maps  has  no  difficulty  but  the  construction  of  the  scale  of 
latitudes,  for  which  tables  have  been  long  »nce  calculated  with  much  care,  and  even 
wifch  an  allowance  for  the  flattening  of  the  earth.  They  bear  the  name 
id  tables  of  increasing  latitudesj  on  account  of  the  augmentation  which 
the  length  of  each  degree  of  latitude  has  in  these  tables  in  proportion  as  it  ap« 
{uroaches  tiie  pole.  As  the  principles  according  to  which  these  tables  are  constructed 
cannot  be  rigorously  explained  without  the  aid  of  the  integral  calculus,  we  shall  con- 
fine ourselves'to  an  observation  on  the  nature  of  reduced  maps,  and  shall  indicato 
hereafter  a  simple  enough  method  to  arrive  at  the  construction  of  these  tables  by 
approximative  means.;];  It  is  evident  that  we  must  not  look  in  them  either  for  the  rela- 
tive extent  of  countries,  or  for  the  exact  image  of  their  configuration;  for  this  pro- 
jection augments  considerably  the  regions  placed  towards  the  poles,  though  in  other 
respects  it  shares  with  the  stereogmphic  prajecUon  the  property  of  preserving  their 
smilitude  to. infinitely  small  portions  of  the  globe;  but  these  defects  have  no  mcon* 
ventences  in  maps,  which  should  only  be  considered  as  instruments  destined  to  re- 
solve geographically  the  principal  questions  in  navigation,  which  they  do  with  the 
^i^Ltest  exactness  and  facility,  by  means  of  geometrical  formulae  given  in  treatises 
of  navigation. 

It  stiO  remains  for  us  to  point  out  various  methods  of  tracing  mi^s, 
which  have  not  th§  development  of  a  figure  for  their  basis,  but  only  cal- 
culations of  proportion. 

The  most  remarkable  projection  of  this  kind  is  that  invented  by  the  I  nv^eeumtr 
celebrated  geometer  Lambert,§  and  since  examined  by  an  Italian  au-  |  i^^bert. 
ttK>r.(|  The  principal  condition  of  this  projection  is  to  represent,  by  equal  spaces, 
regions  of  equal  extent.  To  construct  the  map  of  a  hemisphere  it  is  conceived  to 
be^ divided  into  semi-spindles,  by  planes  brought  through  its  axis;  and  on  the  centre 
of  the  great  circle  pen>endicular  to  this  axis,  another  is  described,  the  area  of  which 
may  be  equivalent  to  mat  of  the  hemisphere.    It  is  easy  to  see  that  each  semi-spin* 

■»  ,  •■ 

*  Carte  de  Gain^e»  1776.    D'Anville,  Connd.  ror  la  G^ogr.  p.  30. 
t  UoUweide,  dans  Zfch,  Cpnreap.  xiv.  490.  i  See  Note,  p.  65. 

%  Lambert,  Mem.  sur  I'usagc  dt$  Mathem.  vol.  iii.    Observ.  aur  lea  Cartes,  sect  99.    Uxy^ 
lotrod.  &c  sect  52.  en  All.  |  Pc  Lorgna,  rrincipi  di  G^ogr,  &c.  Ycroaii»  V99* 
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dl6  will  be  represented  on  the  circle  in  question  by  a  sector,  the  angle  of  which  will 
be  equal  to  that  formed  by  the  two  planes  which  comprehend  the  spindle.  This  is 
shown  in  Fig.  44.  in  which  P  represents  the  pde,  ABD  the  plane  of  the  equator, 
APB  a  serai-spindle  comprised  between  two  meridians  and  the  equator;  the  circle 
A'  B'  D'  is  that  the  area  of  which  is  equal  to  that  of  the  hemisphere  PABDE.  We 
discover  also  without  difficulty  that  the  radius  A'€  must  in  general  be  equal  to  the 
cord  AP  of  the  arc  of  the  meridian  comprised  between  the  pole  and  the  plane  which 
terminates  the  spherical  dome  to  be  represented. 

Poiir  pn^  I  In  the  polar  projection,  traced  according  to  this  principle,  the  meri- 
^^'^  I  dians  are  the  radii  of  the  circle  which  terminate  the  map ;  the  parallels 

su'e  concentric  circles  to  the  former,  described  from  a  radius  equal  to  the  cord  of  the 
complement  of  the  latitude ;  the  quadrilaterals  formed  by  the  meridians,  and  the  pa- 
rallels which  terminate  a  zone,  are  equal  and  rectangular  as  on  the  sphere ;  and  for 
this  reason  the  configuration  of  the  countries  is  not  very  much  altered.  The  dis- 
tances are  not  nieasured  immediately  by  the  right  line  which  joins  the  two  points 
compared,  but  it  does  not  differ  much  from  them,  and  its  exact  value  may  be  pretty 
easily  described.  This  projection  is  also  very  easy  to  describe  when  it  is  emf^oyed 
to  represent  hemispheres  terminated  by  the  equator;  but  it  becomes  more  compli- 
cated when  the  hemispheres  are  terminated  by  the  horizon,  bectnise  we  must  there 
substitute  for  the  meridians  and  parallels  the  agimuih  circles  and  the  almkmUaraU 
(or  parallels  to  the  horizon)  of  the  place  taken  for  centre  of  the  map,  circles  to 
which  the  longitudes  and  latitudes  can  be  referred  only  by  a  construction  or  partkni- 
lar  calculation. 

Eqnatomi  I  The  inconvenienccs  seem  less  in  the  projection  df  the  hemispheres 
f*********  1  terminated  by  the  meridian.  A  German  geometer*  has  given  an  ana- 
lysis of  them,  from  which  the  following  graphic  process  has  been  deduced.  Trace  a 
circle  with  the  radius  AC,  Fig.  45 ;  cut  it  by  the  lines  AD  and  B£,  one  representing 
the  equator,  the  other  the  meridian  of  the  middle  of  the  map.  Mark  the  corda  re- 
presenting the  parallels  by  dividing  the  semi-diameter  BG  and  £C,  each  according  to 
the  following  scale,  the  radius  AC  being  taken  for  unity. 

Latitude  10^—0,13681  Latitude  60°—  0,76239 

20  —0,27201  70  —0,86191 

30  —  0,40397  80  —  0,94539 

40  —  0,53094  90  —  1,00000 
60  —0,65116 

Finally,  divide  both  the  equator  and  parallels  into  equal  parts,  and  carry  through 
the  corresponding  points  of  division,  ellipses  representing  the  meridians.  This  pro- 
jection has  some  resemblance  with  the  orthographic,  but  is  more  easy  to  trace ;  it 
<iisfigures  the  countries  inflnitely  less,  and  gives  the  spaces  in  their  just  proportions. 
Aherttioo  of  I  We  may  consider  as  an  arbitrary  alteration  of  this  proportional  pro- 
tioo.  I  jection,  the  method  of  which  the  idea  is  attributed  by  Yaugondy  to  G. 

De  L'Is]e,t  but  which  is  indicated  in  more  ancient  authors.^  It  consists  in  dividing 
the  principal  meridian,  the  equator,  and  the  circumference  of  the  map  into  equal  parts, 
and  then  carrying  through  the  points  of  division,  curves  representating  the  meridian 
and  parallels.  Arrowsmith's  maps  of  the  world  are  traced  according  to  this  method, 
which  has  nothing  particularly  recoromendable. 

Protection  of  I  The  operations  of  Cassini,  to  determine  the  figure  of  the  earth  by  the 
^^•~"**  I  measure  of  the  degrees  of  the  meridian,  and  the  parallels,  gave  rise  to 

a  very  important  kind  of  projection,  being  that  according  to  which  the  great  map  of 
France,  the  finest  geographical  work  ever  executed,  is  constructed.  § 

When  it  was  attempted  to  measure  a  degree  of  longitude,  the  difficulty  was  ex- 
perienced of  tracing  exactly  on  the  earth  a  parallel  to  the  equator.  In  fact,  if,  by  a 
line  directed  by  means  of  vertical  pegs,  and  perpendicular  to  the  meridian  of  a  place, 
we  determine  a  series  of  points,  it  is  evident  that,  supposing  the  earth  spherical,  they 

*  Mollweide,  dans  Ztcb,  Corresp.  xii.  160.    Voyez  les  Annates  des  Voyagca,  vol  xiii. 

t  K.  Vaugondy,  Inslilut  Geog^.  324.  Puissant,  Topo^.  133. 

t  Founiier,  Hydrogr.  1.  zty.  ch.  50.  ^  Cassini,  Acad,  des  Sciences,  174$. 
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will  belong  to  the  great  circle  detennined  by  the  vertical  plane,  drawn  perpendicu* 
larlj  to  the  meridian  in  question,  and  which,  on  the  earth,  answers  to  the  celestial 
circle,  named  first  vertical.  The  parallel  soon  separates  from  this  circle,  which  it 
only  touches  at  the  point  where  it  cuts  the  meridian.  In  a  spheroid,  the  curve  per- 
pendicular to  the  meridian  has  a  double  curvature,  and  an  inquiry  into  its  properties 
has  occupied  several  geometers.* 

The  meridian  and  its  perpendiculars  being  the  lines  most  easily  traced  by  astro- 
nomical and  geodesial  operations,  it  is  tp  the  meridian  of  the  observatory  at  Paris 
and  to  its  perpendiculars  that  the  points  of  the  map  of  France  are  immediately  re- 
ferred; their  latitudes  and  longitudes  were  only  concluded  d  posteriori^  and  by  calcu- 
ktion^t 

To  form  an  idea  of  the  manner  in  which  this  projection  represents  the 
terrestrial  spaces,  we  must  observe,  that  the  great  circles  perpendicular 
to  the  meridian,  (supposing  the  earth  spherical,)  all  cut  each  other  at  the  poles  of 
this  meridian,  and  consequently  converge  towards  each  other,  wliile,  on  the  map, 
where  the  same  meridian  is  a  right  line,  they  become  parallel  among  themselves.  It 
thence  results  that  the  portions  determined  by  two  curcles  perpendicular  to  the  meri- 
dian are  represented  by  rectangles  of  the  same  length,  but  broader  towards  the  ex- 
tremities. Thus  their  distances  and  their  areas  can  be  measured  immediately  on  the 
map  of  France  only  by  approximation;  and  though  the  extent  in  longitude  is  not  con- 
siderable enough  for  die  convergence  of  the  perpendiculars  to  the  meridian  to  induce 
an  important  error,|  we  must  be  cautious  in  the  employment  of  this  projection, 
which  is  only  excellent  for  the  immediate  assemblage  of  trigonometricsd  surveys. 
Several  German  geoipeters  have  calculated  formulas  and  tables  to  render  its  use 
more  sure,  and  correct  it|  errors.  § 

It  is  to  arbitrary  developments  of  the  globe  that  we  must  refer  the  con-  I  ^P^K°f  ^ 
itruction  oC  the  spindUsy  which  are  traced  on  paper,  to  cover  globes  that  |  i^^ 
are  not  very  large.  The  surface  of  the  globe  is  divided  into  12  or  18  partfi^  accord- 
ing to  the  size  of  its  diameter,  by  .drawing  meridians,  of  30  to  30'',  or  of  20  to  20^. 
The  space  comprehended  between  two  of  those  meridians,  having  very  little  curve 
in  the  direction  of  its  breadth,  may  be  considered  as  forming  part  of  a  cylindrical 
surface  circumscribed  to  the  sphere,  according  to  the  meridian  which  divides  it  into 
two  equal  parts.  This  meridian  is  developed,  and  by  carrying  perpendicularly  (like 
ordinates^  on  each  aide  the  semi-breadths  of  the  portions  of  pardllels  comprehended 
between  the  meridians  which  terminate  the  spindle,  we  obtain  the  form  of  the  latter* 
Sometimes  it  is  truncated  at  the  two  extremities  at  15  or  20  degrees  from  the  poles, 
and  these  two  zones  or  spherical  domes  are  traced  apart,  considering  them  as  if  they 
were  flat  This  process  is  only  an  approximative  mechanism,  which  facilitates  the 
fabrication  of  globes,  and  deserves  no  farther  notice.  Let  us  only  express  our  wish 
that  some  able  mechanician  would  invent  the  means  of  giving  more  exactness  to  the 
engraving  of  globes,  at  the  same  time  that  the  advantage  of  the  multiplication  of 
copies  is  preserved. 

•  Ukxtu  Ae  I'Acad.  des  Sciences,  1733. 

t  Du  Sejour,  Traits  Analytique  des  Mouvemens  apparensMes  Corpi  celestes,  t  li.,  and  the 
Betcription  Geometrique  de  la  France,  bv  Catsini. 

%  They  extend  in  the  extremities  of  Canini's  France  to  150  toitet  in  40,000.  Barbie  du  Bo- 
CM^    Topog.  Mem.  da  Depot  de  la  Gaerre,  1»  33. 
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In  vain  would  geometry  have  taught  us  so  many  and  such  ingenious  methods  of 
tracing  maps  in  a  manner  conformable  to  the  wants  of  geography,  if  we  could  only 
insert  in  these  pictures  of  the  globe  incomplete  images  of  the  different  countries.  AB 
our  projections  would  then  be  only  what  the  rules  of  perspective  are  to  a  sign-painter. 
It  is  the  novelty,  the  exactness,  the  richness  of  details,  which  distinguish  a  learned 
map  from  those  unformed  sketches,  the  coiitrivance  of  which  is  confided  to  ignorance. 
To  compose  a  good  map,  we  must  know  how  to  choose,  and  to  assemble  the  details 
which  will  form  its  merit 
Choice  of  pro-  I      The  first  object  of  consideration  for  the  designing  geographer  is  to  do* 


termine  the  kind  and  the  object  of  his  map.  Is  it  general?  does  it  em* 
brace  a  vast  portion  of  the  world?  He  chooses  a  large  paper,  and  employs  af'pro- 
jection  such  as  the  different  modified  conical  projections,  which  hardly  alters  the 
configurations.  Does  he  wish  to  construct  a  map  of  the  world,  destined  for  the  stu- 
dies of  astronomical  geography?  He  uses  the  horizontal  stereographic  projection. 
Is  it  to  be  appHed  to  physicd  geography?  He  prefers  the  development  of  it  on  a  sin- 
gle meridian,  placing  the  new  continent  to  the  right,  not  to  interrupt  the  connexion 
of  the  continents.  In  epeicial  maps,  where  an  empire  or  province  is  traced,  the 
choice  of  the  projection  seems  more  indifierent,  because  the  defects  of  ail  the 
methods  diminish  when  the  map  embraces  only  a  small  portion  of  the  surface  of  the 
globe.'  Nevertheless  there  are  advantages  and  inconveniences  which  flow  from  the 
nature  of  projections,  and  which  we  have  indicated  in  the  preceding  book;  there  may 
be  also  one  projection  which,  with  respect  to  the  paper,  will  oblige  the  geographer 
to  admit  into  his  map  more  countries  foreign  to  his  principal  object  than  another;' but 
it  is  essential  to  avoid  such  projections,  because  they  diminish  the  scale  of  the  map; 
that  is  to  say,  the  proportion  between  .the  image  and  the  object  represented.  Mari- 
ners who  point  their  route  on  maps,  say,  instead  of  great  and  smadl  scale,  great  and 
wnaU  point,  an  expression  properly  appUed  only  to  reduced  maps. 

The  impossibility  of  admitting  into  a  map,  even  of  very  great  dimensions,  all  the 
details  relative  to  toppgraphy,  necessitates  a  'Choice  among  those  details,  which » 
however,  it  is  impossible  to  subject  to  general  rules.  One  map  is  des- 
tined to  show  the  poUtical  limits  of  states,  and  the  boundaries  of  provin- 
ces, with  their  chief  towns;  another  is  destined  to  show  the  chains  of  mountains 
and  the  branches  of  rivers;  and  these  two  classes  still  admit  of  sub-divisions.  A 
aiiSauTiMipi.  I  mUitary  map  is,  in  reality,  only  a  perfect  and  detailed  topography;  the 
warrior  should  find  in  it  every  road  in  which  he  can  advance,  either  with  artillery,  or 
only  with  his  musket;  every  ford  in  a  river,  every  defile  by  which  he  can  turn  the 
position  of  an  enemy;  in  a  word,  these  maps  should  exhibit  all  the  localities  which 
can  influence  his  operations;  the  number  of  good  military  maps  is  therefore  very 
limited.  It  is  in  great  part  to  the  excellence  of  those  supplied  by  the  Depot  de  la 
Chierre,  that  the  French  armies  owe  their  successes.  A  learned  geometer,  deeply 
skilled  in  the  art  of  war,*  had  made  a  fist  of  the  French  generals,  in  which  he  esti- 
mated their  talents ;  opposite  an  illustrious  name  was  oflen  this  note,  He  is  well  ae* 
attainted  with  the  map.  The  importance  of  geographical  studies  for  the  leaders  of 
armies  was  felt  by  the  ancientS)  and  the  Romans  knew  well,  *'  that  locahties  fi-e- 
quently  influence  victory  more  than  courage  and  numbers."! 

Other  branches  of  government  equally  require  maps,  especially  consecrated  to  % 
particular  object  Those  of  the  waters  and  forests,  for  example,  should  alwa3rs  be 
consulted  as  a  beacon  in  cultivation;  and  in  this  respect  the  states  of  Germany  have 

•  H  Caraot  Comp.  Zacb.  Corr«sp.  Aftron.  i.  $20,  t  Viset.  De  Be  Milit,  Ui.  c.  36« 
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hitherto  had  adrantages  over  France.    What  a  miEtary  map  is  for  the  ground, 
nmiiad  maps  are  for  the  seas;  they  even  interest  the  physical  geogra-  |  MknticAiaMpt. 
pher,  as  they  represent,  though  very  impm^betly,  tiie  irregularities  of  the  bottom  of 
those  basins  covered  with  water  wUch  occupy  so  vast  a  portion  of  the  globe.     The 
iock%  reefe,  sand-baidui,  scattered  through  the  seas,  are  sub-marine  mountains  and 
hills;  and  a  complete  knowledge  of  them  would  throw  great  tight  on  the  geography  of 
tlie  terrestriat  moiitttauis.  Unfortunately  nature  seems  to  forbid  the  hope  of  our  ever 
jconipleting  that  part  of  geography.  '*  Navigators,"  says  a  celebrated  mariner,*  *^  can 
ody  answer  for  the  routes  they  have  made,  or  the  soun^gs  they  have  taken;  and  it 
is  possible,  tiiat^  on  the  finest  seas  they  may  have  past  elo$e  6es»d«  banks  or  shoals 
where  there  were  no  breakers  (that  is  to  say,  whose  existence  was  not  betrayed  by 
the  foam  of  bioken  waves.")     The  maps  of  rivers  present  in  detail  all  the  brancheir 
of  a  stream,  and  all  the  cinmmstanees  of  its  course.  They  are  comprised  with  nau- 
tical maps,  onder  the  general  appellation  of  htfdrogrupkic. 

There  are  also  maps  of  botany,  mmeralogy,  geology,  and  even  of  seimtifie 
zoology,  the  object  of  which  is  to  show  the  geographical  distribution  of  "*^ 
die  productions  of  nature;!  there  are  some  which  their  authors  decorate  with  the 
name  of  hUtoricml^  and  which  are  intended  to  show  the  migrations  of  nations,  and  the 
ehanges  of  sovereignty;;];  finally,  there  are  few  objects,  the  reduction  of  whose  rela- 
tions of  locality  has  not  been  attempted  in  die  fbmi  of  maps.  But  the  composition 
•f  these  sorts  of  tables  is  subject  to  rules  derived  from  sciences  foreign  to  geography. 

AM  maps  are  not  intended  to  advance  our  knowledge  by  the  pubtication  of  new  de<* 
tails,  or  by  greater  exactness*  Public  instruction  retires  demeniary 
flMyt,  the  merit  of  which  consists  in  rendering,  in  a  faithful  and  complete 
nanner,  truths  already  known,  and  in  which  it  were  to  be  i^ished  a  system  of  en- 
jpaving  might  be  adopted,  less  elegant  and  less  costly  than  what  the  refined  taste  of 
the  public  requires.  The  essential  point  in  an  Biem^tiary  atkuy  is  not  to  displtty  on 
a  great  scale  maps  full  of  details,  and  of  minute  exactness,  but  rather  to  exhibit,  in  a 
feries  of  small  but  numerous  maps,  the  eoibplete  assemblage  of  the  principles  of  the 
science. 

Afler  having  duly  reflected  on  his  object,  the  designer  has  to  collect  and  combine 
^le  details  necessary  to  fill  his  map. 

Crood  astronomical  observations  here  hold,  without  dispute,  die  first 
rank;  hut  how  difiicuh  is  it  to  judge  whether  an  observation  be  good! 
How  many  inconsiderate  changes  have  been  introduced  into  geography 
by  the  employment  of  longitudes  badly  observed  or  ill  cidculated !  Above  all,  how 
many  errors  are  owing  to  Uie  careless  use  of  the  chronometer  t  We  have  indicated 
the  different  methods  by  which  the  astronomer  assists  in  fixing  fte  geographical  po- 
sitions of  terrestrial  places  ;§  but^  value  of  an  observation  does  not  depend  solely 
on  the  goodness  of  the  method;  to  appreciate  it  we  must  know  all  the  processes, 
and  aU  the  circumstances,  and  submit  these  details  to  a  minute  criticism,  and  to 
eyeful  calculations.  In  a  word,  we  nrnst  imitate  the  example  of  Oltmanns,  in  his 
Besearches  on  the  Observations  of  Humboldt.  It  is  in  studying  the  work  of  this 
geometer,  II  that  geographers  may  learn  aH  the  rules  of  sound  criticism  with  respect 
to  astronomical  data.  The  true  geographer  ought  to  be  almost  an  astronomer. 
Thus  we  every  where  recognise  that  fraternal  tie  which  unites  all  the  sciences  by 
rendering  them  necessary  to  each  otherl 

The  second  and  the  richest  source  from  which  geographers  draw  the  details  of 
dior  maps,  is  triangulation;  we  have  given  an  idea  of  it  in  speaking  of  the  measure- 
•ent  of  the  earth  by  Picard.ir 

When  the  position  of  a  certain  number  of  ponits  has  been  fixed,  either 
^  astomomical  observations,  or  trigonometrical  measures,  it  is  easy  to 
connect  vrith  these  pointo  the  particular  plans  taken  on  the  ground,  and  which  exhi- 
^  the  localitieB  in  deteiL    But,  as  the  art  of  drawing  plans  on  the  ground  depends 
ia  great  part  on  principles  foreign  to  geography,  we  shall  content  ourselves  with  in- 

*  La  Perouse,  Voy.  n.  cb.  ii.  p.  54.  f  Ritter,  Cartes  Pbysiqaet  de  I'Eorape. 

t  The  Historical  Atlss^  by  Kruse,  in  Genoftn,  is  the  best  work  of  this  kind. 

f  Above,  b.  U  |  Toytge  dc  Humboldt,  part  aitron.  t  Above»  b.  ii. 


Rmployroent 
ofattraiioail. 
c«lobierTa> 
tkim. 


■■RplOTnMBt 

ofgeodetied 


RcdnctloD  Of 
treUit. 


62  BOOK  SIXTH. 

dicatmg  merely  some  practical  means  employed  by  geographers  for  constmctiiig  a 
topographical  map  from  partial  surveys.  The  reader  who  wishes  for  detailed  in- 
structions or  trigonometrical  subjects,  cannot  do  better  than  to  have  recourse  to  the 
excellent  Treatise  on  Greodesy  by  the  learned  and  ingenious  Puissant. 

When  we  wish  to  construct  a  map  by  connecting  together  plans  taken  separately^ 
it  is  necessary  that  each  of  these  plans  should  have  at  least  two  points  in  common 
with  that  to  which  it  is  to  be  joined;  or,  which  comes  to  the  same,  there  must  he  a 
Une  determined  both  in  size  and  position  in  one  which  can  be  applied  to  a  similar 
line  in  the  other.  Then,  by  drawing  on  the  paper  destined  to  form  the  genera)  plan 
that  directing  linty  so  that  there  may  be  on  each  side  a  space  proper  for  comprising 
each  of  the  plans,  it  will  be  easy  to  refer  to  this  general  plan  dl  the  points  that  h^ve 
been  determined  on  the  partial  plans,  by  attaching  them,  by  triangles,  to  any  two 
points  taken  on  the  directing  line,  or  combining  them  with  any  point,  the  position  of 
which  has  been  fixed.  If  there  is  to  be  a  reduction,  as  almost  always  happens ^  the 
triangles  of  the  topographical  plan  must  be  made  similar  to  those  formed  on  the  basis 
of  the  surveys;  but  so  that  the  sides  of  the  former  may  be  to  those  of  the  latter  in 
the  relation  which  the  reduction  to  be  made  requires. 

When  the  sheets  of  the  surveys  are  orieniSeSj  that  is  to  say,  when  on  each  sheet 
the  direction  of  the  meridian,  either  the  true  or  the  magnetic,  has  been  marked,  the 
points  of  each  plan  are  referred  to  the  meridian,  and  to  a  perpendicular  brought  on 
that  line  by  a  point  common  to  two  contiguous  plans.     The  distances  are  measured 
from  all  the  points  to  each  of  these  right  lines  parallel  with  the  other;  and,  either 
preserving  these  distances  as  they  were  found,  or  reducing  them  in  the  relation  re- 
quired, they  are  brought  on  the  meridian,  and  the  perpendicular  drawn  in  the  topo- 
graphical plan  to  represent  those  which  are  common  to  the  collected  plans.     Tins 
method  of  constructing  geographically  the  general  map  after  the  pkms 
of  the  surveys,  has  given  rise  to  a  mechanism  of  reduction  known  by  the 
name  of  trellis;  it  is  very  convenient  for  bringing  together  the  details  of  the  map,  but 
should  not  be  used  for  fixing  the  position  of  the  principal  points.  This  operation  con- 
sists in  dividing  the  plans  that  are  to  be  united  in  squares,  by  lines  parallel  and  per- 
pendicular to  that  which  is  common  to  those  plans;  the  more  these  squares  are  mul- 
tiplied, the  better  we  perceive  the  place  occupied  in  each  square  by  the  points  and 
turns  contained  in  it,  the  more  easy  also  it  is  to  refer  them  to  the  corresponding 
squares  traced  on  the  plan  of  reduction  or  of  assemblage.     Fig.  46  represents  this 
operation.     The  leaves  ABCD,  EFGH,  having  for  common  lines  the  right  lines  CD 
and  £F,  are  divided  into  squares,  the  sides  of  which  are  parallel  and  perpendicular 
to  those  right  Unes;  the  plan  of  assemblage  a  6  /  e,  is  divided  in  the  same  manner, 
with  respect  to  the  line  c  d,  which  represents  the  conmion  right  line,  but  the  sides  of 
each  square  are  the  halves  of  those  <o^  the  plans  ABCD,  EFGH,  so  that  the  objects 
marked  on  these  leaves  are  reduced  on  the  plan  of  assemblage  to  a  half  of  their  for- 
mer dimensions,  and  to  a  space  which  is  onty  the  quarter  of  that  they  first  filled.  To 
reproduce  the  design  traced  on  each  of  the  primitive  plans,  either  it  may  be  imitated 
at  sight,  in  the  corresponding  squares  of  the  leaves  ABCD,  EFGH,  or  else,  for  more 
exactness,  marks  are  made  on  each  of  the  sides  of  the  latter,  and  transferred  to  the 
others.     If  we  wish  to  preserve  exactly  the  designs  that  are  to  be  copied,  we  may 
place  upon  theih  a  very  smooth  piece  of  glass,  and  of  equal  transparency,  on  which 
squares  are  traced  with  a  diamond,  and  aflerwards  two  perpendicular  Hues  are  made 
to  coincide  together  on  those  which  are  to  serve  for  the  assemblage  of  the  collected 
plans,  or  on  the  points  which  determine  them. 

Ailer  having  thus  formed  the  topographical  plans  by  the  assemblage 
of  the  various  plans  of  the  surveys,  chorographic  maps  arc  formed  from 
them,  not  only  by  assembling  the  plans,  but  by  submitting  them  likewise  to  the  laws 
of  the  projection  that  has  been  adopted.  For  this  purpose,  the  meridians  and  the 
parallels  are  traced  on  those  plans  in  right  lines,  as  those  circles  are  when  only  a 
portion  infinitely  small  is  considered.  The  corresponding  quadrilaterals  are  also  de* 
scribed  on  the  frame  of  the  map  to  be  constructed,  but  conformably  to  the  laws*  of 
the  adopted  projection;  there  is  then  nothing  farther  but  to  design  in  thes^o  qi*adrila- 

-^s  what  is  coQt^UQed  in  th^  3qu«u:9S  c^^nprised  betwc^  thQ  meridiaps  and  the  pa* 
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ndlels  c^  die  topographical  plans.  If  we  wiah  for  extreme  preciBion,  we  take,  wi^ 
respect  to  the  sides  of  the  squares,  the  distances  of  the  principal  points  enclosed  in 
th^fi);  these  distances  are  converted  into  subdivisions  of  the  degrees  of  longitude, 
and  similar  ones  are  taken  afterwards,  setting  out  from  the  parallel  and  the  meridian 
contiguous  to  the  corresponding  quadrilaterab  on  the  map. 

Two  circurastances  may  stop  the  geographer  in  this  operation.  It 
naj  happen  that  the  topographical  plan  may  not  be  orienU,  or  having 
betn  so  by  the  direction  of  the  magnetic  needle,  only  we  do  not  know 
what  was  the  declination  of  the  compass  at  the  time  when  the  plan  was  taken  and  re- 
duced. This  element  may  be  supplied  when  the  plan  contains  two  points,  of  which 
the  respective  position  is  known,  for,  by  joining  these  two  points  by  a  right  line,  we 
have  the  ai^le  which  this  right  line  makes  with  the  meridian,  and,  consequently,  we 
may  fix  its  place  with  respect  to  the  meridian,  or  construct,  by  means  of  the  given 
angle,  the  meridian  of  the  plan.  One  may  recover  also,  by  similar  means,  the  scale 
of  a  topographical  map  which  is  wanting;  for,  knowing  the  distance  of  two  points  of 
this  map,  we  have  only  to  divide  the  line  which  joins  those  two  points  into  parts  pro- 
portional to  the  itinerary  measures  contained  in  this  distance;  then  it  becomes  the 
scale  of  the  map,  and  shows  the  respective  distances  of  all  the  oth^r  points. 

Chorographic  maps  are  reduced  into  general  maps  by  a  process  ana- 
logous to  that  we  have  just  explained;  we  bring  on  ihe  quadrilaterals 
formed  by  the  meridians  and  the  parallels  of  the  general  map,  what  is  contained  in 
the  corresponding  quadrilaterals  of  the  chorographic  maps  we  wish  to  assemble.  But 
here  the  necessity  o^ geographical  criHciam  appears;  here  it  is  that  the  designer,  quit** 
ting  the  humble  part  of  a  copyist,  should,  by  his  knowledge  and  researches,  and  es- 
pecially by  his  intelligence,  supply  the  imperfections  of  topographical  data.  Some- 
times it  is  errors  he  has  io  correct,  sometimes  deficiencies  to  fill  up;  most  commonly 
these  two  inconveniencies  are  combined  together. 

It  may  happen  that,  in  the  topographic  plans  employed  in  the  con- 
atniction  of  chorographic  maps,  there  may  be  errors  common  to  all  the 
points,  as  distances  too  small  or  too  great  in  the  same  direction,  and  these  errors 
may  have  been  accumulated  on  the  chorographic  maps,  and  afterwards  on  the  gene- 
ral map ;  the  great  spa«f(d8  which  it  represents  are  then  either  considerably  narrowed, 
or  considerably  lengthened,  without  the  geogrcqpher  himself  being  able  to  perceive  it. 
In  this  case,  the  geographer  will  connect  the  details  of  the  general  map  with  the  dif- 
ferent points,  the  latitudes  and  longitudes  of  which  are  known  by  astronomical  ob- 
servations; these  pomts  determine  on  the  map  spaces  into  which  the  intermediary 
details  will  necessarily  fit,  sometimes  the  excess  or  defect  that  is  found  may  be  attri- 
buted to  the  imperfectipn  of  the  mechanical  processes  employed  for  the  assemblage 
of  the  maps;  but  then  ther^  is  no  other  way  but  to  divide  the  differences  among  all 
the  points  of  each  partial  plan,  which  will  render  the  errors  less  sensible. 

The  geographer  unfortunately  is  but  too  often  deprived  of  astronomi- 
cal observations  and  trigonometrical  surveys ;  there  are  only  a  few  coun- 
tries, as  France,  England,  Denmark,  Holland,  and  Hungary,  which  have  been  sur- 
veyed trigonometrically  in  their  whole  extent;  there  are  stUl  some  European  pro- 
vinces where  no  astronomers  have  been.  Geography  is  obliged,  therefore,  to  have 
recourse  to  itinerary  diatancesj  always  very  difficult  to  estimate  in  a  rigorous  way, 
even  when  we  know  exactly  the  value  of  ^e  measures  in  which  they  have  been  csil- 
culated.  This  science  is  as  yet  very  Uttle  advanced,  either  on  account  of  the  im- 
mense number  of  measures  to  be  compared,  or  on  account  of  the  variations  to  which 
they  are  subject,  or,  finally,  with  respect  to  many  ancient  measures,  because  the  au- 
thentic modules  are  wantmg.^ 

We  have  already  seen  that  there  are  various  opinions  on  the  manner    vaioation  or 
of  estimating  the  aiadia  of  the  ancients,  and  that  it  is  stiU  doubtful  if  they    »>«•"»«• 
should  be  considered  as  astronomical  modules  or  local  measures.     We  find  in  the 

*  Traits  des  Mesures  Itin^raires  des  Anciens,  par  d'Anville.  Observations,  &c  par  Gosselin, 
en  avant  de  la  traduction  Fran^aise  de  Strabon.  Traits  des  Mesures,  par  Rom6  de  I'Isle.  M6' 
trologte  constitutionnelle,  par  Paueton,  Traits  des  Monnaies,  des  Mtfurcsy  tic.  par  Gerard 
Kniacy  en  AUcmand«    S«c  the  Tables  at  the  end  of  this  Yolume. 
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imcients  one  pasia^  in  three  which  does  net  allow  vm  to  nAuai  Ae  first  eoppotttioii^ 
utiless  by  adopting  the  most  violent  and  innumerable  corrections,*  or  by  the  adnna* 
sion  of  an  improbable  mixture  of  different  atadia;  in  the  second  hypothesis,  which  ta 
us  appears  preferable,  we  do  not  yet  perceive  the  basis  from  which  to  sat  out;  we 
are  on  the  right  road,  but  surrounded  with  profound  darkness.  However,  this  ob» 
scurity  is  better  than  the  false  glimmer  of  an  hypothesis  void  of  proof;  and,  besides, 
why  should  we  be  surprised  at  the  doubts  in  which  ancient  metrology  is  env^oped( 
when  we  know  that  even  modem  measures  present  cases  in  which  it  is  difficult  te 
reduce  them?  Undoubtedly  we  know  exactly  the  relations  of  the  measures  moat  com* 
monly  used  in  capital  towns,  and  cited  in  the  works  of  the  learned :  we  know,  lor 
example,  the  value  of  the  English  mile,  and  of  the  nautical  mile,  the  degree  of  the 
meridian  containing  69  of  the  former  and  60  of  the  latter;  we  know  abo  thai  the 
£ngUsh  foot,  being  equal  to  0,9384  of  the  French  foot,  is  11  inches  3  lines,  1,  and 
that  the  yard  used  in  England  for  measuring  short  distances  is  three  feet  English;  we 
consequently  conclude  that  the  yard  represents  33  inches,  9  lines,  3  of  France.  Si» 
milar  reductions  give  the  means  of  converting  into  each  other  the  measures  generally 
in  use  in  great  states;  but  there  are  besides,  in  the  provinces,  local  measures  littla 
known,  and  with  respect  to  which  multiplied  researches  must  be  made  to  obtain  their 
relation  with  the  others,  either  by  comparing  their  components  with  the  best  fixed 
unities,  or  by  setting  oat  from  some  distance  valued  in  local  measure,  and  known  is 
geographical  measures.  In  France,  for  example,  nothing  formeriy  varied  more,  than 
the  length  of  a  league  between  one  province  and  another.  The  perch  even,  which 
serves  for  surveying,  was  sometimes  22  feet,  sometimes  only  18.  The  new  metrical 
eystem  will  prevent  any  such  confusion  in  future.f 

TkMrarof  a  ]  When  we  knew  the  value  of  the  measures  in  which  an  itinerary  is 
naHtkaiioatc.  |  conceived,  the  direction  of  the  route  is  marked  afVer  the  points  of  the 
compass.  When  we  have  the  length  and  the  direction  of  a  route,  setting  off  from  a 
point,  the  position  of  which  is  given,  we  very  easily  find  that  of  the  point  where  this 
route  terminates.  In  die  first  place,  when  die  route  is  not  considerable,  one  may^ 
in  the  space  it  traverses,  neglect  the  curvature  of  the  earth,  that  is  to  say,  considec 
the  meridians  as  parallel  with  each  other,  and  consequently,  the  points  of  the  com* 
pass  as  right  lines.  To  construct  this  route  on  a  ^  mapi  it  is  then  sufficient  to 
draw,  through  the  poirU  of  depariwrty  a  line  which  may  make  with  the  meridian  of 
this  point  an  angle  equal  to  that  which  the  point  of  the  compass  followed  gives,  and 
to  carry  on  that  line  a  number  of  parts  of  the  scale  equal  to  that  of  the  itineraij 
measures  gone  over :  the  point  where  these  parts  terminato  will  be  the  pauU  of  ar» 
rioal.  Calculation  may  also  be  substituted  for  construction ;  if  from  the  extremity 
of  the  route  gone  over  we  bring  down  on  the  meridian,  which  passes  by  the  other 
extremity,  a  perpendicular,  a  rectangled  triangle  will  result,  in  which  the  part  of  the 
meridian  intercepted  between  the  point  of  departure  and  the  perpendicular  brou^ 
from  the  point  of  arrival  will  indicate  the  distance  of  these  points  taken  on  the  line 
north  and  south,  or  the  difference  of  latitude  expressed  in  itinerary  measures;  which 
are  aflerwards  reduced,  according  to  their  value,  into  degrees  of  the  meridian.  And 
the  perpendicular  will  express  the  distance  of  these  same  points  taken  on  the  line 
east  and  west,  which  is  confounded  in  this  case  with  the  difference  of  longitude  ex- 
pressed in  itinerary  measures.  If  we  wish  to  convert  it  into  degrees,  we  must  divide 
it  by  the  number  of  those  measures  which  a  degree  of  the  parallel  of  the  point  of 
departure  ought  to  contain,  or,  if  we  wish  for  s^  more  exeactness,  by  the  number 
of  measures  comprised  in  a  degree  of  the  parallel  which  holds  the  middle  between 
that  of  the  point  of  departure  tmd  that  of  the  point  of  arrival.  All  this  operation  is 
nothing  but  dividing  the  number  of  the  itinerary  measures  by  the  cosines  of  the 
latitude  of  Uie  mean  parallel. 
To  dad  ^     I      A  second  question  may  present  itself,  in  the  case  where  the  directic^i 

*  See  the  Notes  of  the  French  TmnsUtion  of  Strabo. 

i  Since  this  wmi  written,  M.  Uokert,  a  professor  st  Go'tha,  htt  attempted  to  prove, fa  a  learn- 
ed manner,  that  the  ancients  only  used  one  kind  o^  tladium^  that  of  Olympia,  and  that  all  the 
'"i^renoes  and  contradictions  in  point  of  measurci  proceeded  from  the  iniperfeet  meaas  they 
obliged  to  employ,    £»• 
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of  tiws  roote  is  not  known,*  the  latitude  of  tiie  point  of  arrival  isr  tlien  I  JjJS^  ^^ 
substituted  (or  it     The  construction  on  the  fiat  map  consists,  in.  this  | 
case,  in  drawing  through  its  latitude  the  parallel  of  the  point  of  arrival;  in  takuig  on  the 
scale  of  the  map  the  numh^rof  measures  assigned  to^the  distance  gone  over,  and  to  de« 
scnbe  with  thia  distance  as  radius,  and  from  the  point  of  departure  as  centre,  a  circle 
which  will  c^  in  the  point  of  arrival  the  parallel  previously  drawn.  If  we  wish  to  resolve 
this  question  by  calculation,  we  must  convert  into  itinerary  measures  the  difference 
of  latitude  between  the  point  a£  arrival  and  the  point  of  departure ;  we  have  then 
ia  the  reetangled  triai^le  formed  by  the  meridian  of  the  point  of  departure,  the  per- 
pendicular let  down  (rom  the  point  of  arrival  and  the  route,  two  known  sides,  namely, 
the  lengtii  of  the  route,  or  the  hypothenuse,  and  the  part  of  the  meridian  comprised 
between  the  point  of  dieparturc,  and  the  perpendicular  ijiC  the  point  of  arrival :  by 
calculating  the  length  of  i\^a  perpendicular,  we  find  the  distance  of  the  points  of 
d^mrture  and  of  arrivaT,  taken  on  the  line  east  and  west,  whence  we  conclude,  as 
above,  the  difference  of  longitude. 

When  the  route  gone  over  is  of  a  considerable  length,  it  becomes  ne- 
ceasary  to  take  the  curvature  of  the  earth  into  account  The  construc- 
Uon  of  the  two  preceding  problems  requires,  with  respect  to  the  reduction  of  leagues 
gon^  over  in  the  direction  east  and  wmij  in  degrees  of  longitude,  the  employment  for 
the  tables  for  measuring  latitudes,  which  contain  the  results  of  the  trigonometrical 
calculation,  by  which  the  case  may  be  resolved.*    For  the  first  question  in  which 

•  We  have  seen  above*  (p.  57.)  that  it  it  only  by  the  help  of  the  integral  calculus  that  we 
can  arrive  at  the  exact  construction  of  the  tablet  of  increasing  latiiuoes ;  but  geographert 
commonly  make  use  of  a  very  simple  approximative  means  to  reduce  the  carve  to  a  right  line, 
by  considering  the  route  gone  over  as  divided  into  parts  small  enough  to  be  regarded  as  right 
lines.  lafact,  since  the  points  of  the  compMSS  cot  all  the  meridians  under  the  same  angle,  we 
nay  conceive  that,  through  the  extremities  of  all  these  subdivisions,  may  be  brought  meri* 
diansaiid  parallels;  thus  will  be  formed,  on  each  of  these  iiarts,  a  reetangled  triangle,  in  which 
the  sides  of  the  right  angle  will  be  the  differences  of  latitude  and  longitude,  and  the  part  of 
the  route  gone  over  will  form  the  hypothenuse.  But  rectilinear  trigonometry  supphes  the 
means  of  calqulating  this  triangle,  since  we  know  the  hypothenuse  and  an  angle.  L.et  ABC,  Fig. 
4r.  be  ope  of  these  triangles ;  we  shall  have  by  the  principles  of  rectilinear  trigonometiY,' 
AB  :  AC  :  s  1 .:  COS.  BAC ;  wbencewc  sb^U  conclude  A€  a  ABoos.*  BAG.  Now,  as  tb'e  angle 
BAG  iB  tbe  same  with  respect  to  aU  the  meridians  which  traverse  its  route,  eaisb  difierence 
of  latitude,  fi*om  one  small  triangle  to  the  other,  will  offer  the  same  factor,  and  the  sum  of  all 
these  differences,  which  is  evidently  the  total  difference  in  latitude,  between  the  point  of  de- 
parture and  the  point  of  arrival,  must  be  equal  to  the  turn  of  the  portions  of  the  route,  that  is  to 
s^,  to  the  total  length  of  thit  rouie^muUipU^  hy  the  totina  of  the  angle  vMch  it»  ditectUn  forms 
•mUh  the  meridian.  We  shall  be  io  the  same  case  as  when  we  neglect  tbe  curvature  of  the 
earth,  and  the  same  means  must  be  employed  to  reduce  the  route  to  degrees. 

If  we  now  wish  to  know  the  difference  m  longitude  corresponding  to  B  G,  it  is  by  meant  of 

the  latitude  AG  that  we*  can  calculate  it.    We  shall  have  the  proportion  AG :  BG : :  1 :  Ung. 

BAG,  from  which  we  shall  conclude,  BG«sAB  tang.  BAC.  To  know  how  much  this  difference 

n^Ks  in  aUqoot  parts  of  the  eqintor,  we,  shaU  design  by  L  the  latitude  of  the  parallel  under 

vhidi  ia  situated  the  point  A,  and  we  shall  haye  this  proportion,  BC  ^  x  (or  to  the  correspond- 

BC 
iaj  part  of  the  equator)  : :  cos.'L :  1,  which  we  can  transform  into  this ;  x  an -,  and  if  we 

vOS<  M^ 

pQt  in  the  place  of  BC  its  value,  which  we  found  above,  this  proportion  will  result:  the  differ' 

Af* 

escein  longitude  =>  —*—*  a:  tang.  BAC.    We  shall  obtain,  therefore,  tbe  sum  of  all  tbese  smaU 

eos.  L 

£ilerence«  of  longitude  resulting  from  each  part  of  the  route,  if  we  multiply  by  the  constant 
^or  tang.  BAG,  the  sum  of  all  the  values  represented  successively  by  the  factor         ,» 

hanging  for  each  portion  of  route. 
Let  us  now  conceive  all  these  portions  so  small  that  the  difference  AC  is  equivalent  to  V  of 

1  great  circle  of  a  globe,  and  let  us  observe  that s=  sec.  JL.  we  may  substitute  to  that  ex- 

pftttbn  this :  the  difference  in  longitude  a  1'  X  sect.  L.  tang.  BAG ;  then  we  shall  find  the  sum 
of  the  factors  1'  x  sect.  L.  By  adding  all  the  secants  from  tninute  to  minute,  from  the  latitude 
«f  tbe  point  of  departure  to  that  of  tbe  point  where  the  route  terminates. 

As  the  arc  of  i'  is  not  rigorously  a  right  line,  the  process  is  only  approximative;  if  we  wish 
to  reader  it  more  exact,  by  taking  the  secants  from  second  to  second,  we  should  fall  into  ex- 
tM^  long  and  fastidious  operations.  It  is  to  tlie  integral  calculation  therefore  we  must  have 
xecDorse.    Sec  the  excellent  Trsdt^  de  Navig.  of  M.  Dubourguet,  b.  i.  chap.  ?  and  4,  &c. 
Vol.  I.— I 
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the  direction  of  the  route  is  known,  afl«r  having  obtained,  as  aboTe^  tiie  latitude  of 
the  point  of  arrival,  we  must  take,  in  the  tables  of  increasing  latitudes,  the  difference 
of  the  nurtibers  which  answer  to  this  latitude,  and  to  that  of  the  point  of  departure ; 
it  must  be  multiplied  by  the  tangent  of  the  angle  corresponding  to  the  point  of  the 
compass,  and  the  result  will  be  the  diflerence  of  longitude  express^  in  minutes  of  a 
degree.  In  the  second  question,  the  angle  of  thepoint  of  the  compass  is  not  given; 
but  it  may  be  calculated  by  the  difference  of  latitude  reduced  into  leagues,  and  by 
the  course,  which  arc  then  the  data;  the  difference  of  longitude  is  afterwards  con* 
eluded  by  the  rule  first  indicated.  Supposing,  for  example,  that  a  vessel  set  out  from 
a  point  situated  at  42*^  3'  of  north  latitude,  has  gone  252  muine  leagues  to  the  norths 
ea$t  \  east:  we  remark  in  the  first  place,  that  this  point  of  the  eompass  forms  vrith 
the  meridian,  on  the  east  side,  an  angle  of  56°  15',  and  ure  thence  conclude  that  the 
route  answers,  on  the  line  north  and  south,  to  140  leagues;  which  gives  7°  of  dif- 
ference  towards  the  north.  As'  this  difference  is  of  the  same  denomination  as  the 
latitude  of  the  point  of  departure,  it  must  be  added  to  th^  latter,  to  obtain  that  of  the 
point  of  arrival,  which,  consequently,  must  be  49®  8'.  We  then  look,  in  a  table  of 
increasing  latitudes,  for  the  number  which  answecv  to  49°  3',  namely,  3386,7 ;  then 
for  that  which  answers  to  42^  3',  and  which  is  2785,8,  and  we  take  the  difference 
sA  600' 9;  to  the  logarithm  of  this  difference  is  added  that  of  the  tangent  of  56*^ 
15',  the  angle  of  the  point  of  the  compass,  and  the  result  which  answers  to  899'^  or 
to  14®  59',  is  the  difference  of  longitude  towards  the  east 

Erronoritine-  These  rules  can  only  lead  to  exact  results,  in  so  far  as  they  are  ap- 
wy  diittiMet.  pjjg^j  iQ  ijn^  exempt  from  error.  But  this  is  not  always  the  case,  espe- 
cially in  ancient  geography,  and  even  in  modem  travels  down  to  the  16th  cen- 
tury. In  the  first  place,  the  direction  of  the  route,  pflen  ill  observed  by  land,  is  still 
more  so  at  sea.  If  it  has  been  marked  according  to  the  rising  pf  the  sun,  the  diver- 
sity of  the  seasons  often  renders  it  uncertain;  if  it  be  indicated  according  to  the  com- 
pass, it  may  be  affected  by  the  variation  of  the  needle,  which  has  not  been  alivays 
observed.  Navigators  were  e^^posed  to  another  cause  of  error.  They  did  not  allow 
for  the  angle,  which  the  real  route  of  the  vessel  forms,  with  the  direction  of  its  keel> 
wherever  the  vessel  receives  the  impulsion  of  the  wind  sideways ;  for,  in  this  case, 
a  part  of  this  force  tends  to  push  it  out  of  this  route,  while  it  in  kepi  in  it  only  by  the 
action  of  the  rudder,  and  by  the  great  resistance  which  the  surrounding  fluid  opposes 
against  its  sides.  This  angle,  rather  difficult  to  determine,  was  generally  neglected 
by  the  navigators  of  preceding  ages.  There  are  also  great  uncertainties  in  the  mea- 
sure of  the  distance  gone  over.  The  ancierits  were  in  the  habit  of  reckoning  it  by  the 
number  of  days  of  a  march,  or  of  a  voyage,  and  we  have  seen,  in  thp  history  of  geogra- 
phical discoveries,^how  difficult  it  was  to  fix  the  value  of  those  days,  which,  expressed 
in  different  or  vague  terms,  must  always  vary  acccmling  to  timesy  seasons,  regions,  the 
mode  of  travelling,  and  Uie  size  and  form  of  .vessels.  £ven  the  most  learned  com* 
bination  of  all  these  circumstances,  only  procures  us  mean  values  the  more  probable, 

as  a  greater  number  of  sure  and  authentic  facts  have  been  combined. 

Geographers  have  thought  that  by  studying  and  estimating  the  sinuosities 
of  roads,  in  countries  intersected  by  mountains  or  by  considerable  streams  of  water, 
and  also  in  plains,  we  might  arrive  at  general  principles  on  the  augmentation  of 
length  which  these  windings  occasion,  and  which  of  course  must  be  subtracted,  if  we 
wish  to  reckon  the  distances  on  the  same  line.  The  Arabian  geographer,  Al-Binmi, 
concluded  that,  ,in  the  East,  itinerary  distances  should  in  general  be  reduced  a  fiAh.^ 
D'Anville  finds,  on  the  contrary,  that  in  Italy  and  Egypt,  and,  m  general,  in  the 
world  known  to  the  Romans,  we  need  only  deduct  an  eighth. f  The  very  nature  of 
the  question  evidently  renders  a  general  solution  impossible. 

vtioe  of  dayi  I  We  may  say  the  same  of  the  discussions  which  have  attempted  to 
of  roarch.  |  ^j,  ^^^  vB\\ie  of  da)rs  of  marching  and  sailing.  When  Herodotus  J  fixes 
a  day's  sailmg,  during  the  day,  at  700  stadia,  while  Scylax§  only  admits  600,  it  may 
be  riglit  to  consider  this  difference  as  merely  the  result  of  the  employment  of  stadift 

« 

•  AUBinini,  ap.  Edw.  Bernards,  de  Ponder,  ct  Mens, 
t  li'AnviHe,  Consider,  sur  la  Geog.  44—47, 
Herod,  iv.  46.  ^  Scylw^  Peripl.  p.  30.  ed  Vofc  ' 
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of  a  diAnroit  vihie;  that  of  Scylax  being  probacy  veiy  near  the  stadia  of  883  to  a 
degree,  and  that  of  Herodotus,  being  the  Egyptian  stadium  of  1111  to  a  degree, 
ancient  measure.  But  the  Greek  geographers  themselTes.  have  expressly  informed 
us,  thaf  their  days  of  navigation  varied  according  to  the  places,  times,  and  means 
en^foyed.* 

The  combinations  that  have^been  made  of  such  maritime  distances, f  should  there- 
fore be  considered  only  as  approximitive,'  and  in  po  respect  superior  to  the  data  which 
result  from  the  physical  and  historical  descriptions  of  countiies  that  have  been  visited. 

How,  indeed^  could  we  expect  to  fix  the  value  of  the  ancient  days  of 
fiavigation,  Mrfaen  it  is  notorious  that  we  hardly  know  that  of  the  naviga- 
tors nearest  cmr  own  times?  The  ordinary  means  for  estimating  distances  at  sea,  are 
still  subject  to  much  uncertainty.  To  estimate  t^e  distance  gone  over  by  a  vessel, 
requires  a  knowledge  of  the  efieet  of  currents,  which  act  at  once  on  the  vessel  and 
on  the  hgy  which  saMc^rt  throw  into  th^  sea,  and  which  serves  as  a  fixed  point  for 
them,  from  which  they  count  ^pw  much  they  advance  in  a  given  time,  commonly 
half  a  minute.  This/motion  is  measured  by  mey^  of  a  cord  divided  by  knots,  the 
interval  between  which  answers  to  the  120th  part  of  the  hour.  But  when  the  vessel 
and  the  log  are  subjected  to  the  action  of  the  same  curre^it,  the  distance  by  which 
the  vessel  exceeds  itie  log,  only  indicates  the  relative  quickness  of  the  ship  with  re- 
spect to  the  current;  and  we  have,stUl  to  determine  the  velocity  which  this  current 
impresses  at  the  same  time  on  the  log  and  on  the  vessel.  Such  is  the  principal  ori- 
gin of  the  differences,  often. very  considerable,  between  the  place  where  pilots  think 
they  are,  according  to  the  estimate  of  their  routes,  and  that  where  the  vessel  really 
is.  Inconsequence  of  these  errors,  the  lands  discovered  by  the  Magellans,  the  Men- 
danas,  the  Quiros,  have  been  so  ill  placed  in  longitude,  that  geographers  have  had 
great  difiiculty  to  ascertain  them.  We  have  seen,  if  we  may  say  so,  io- 
iomar^s  isles,  so  renlhrkable  for  their  beauty  and  riches,  and  for  the  de- 
tftfled  description  of  them  by  their  fhst  discoverer  Mendana,  floating 
through  near  a  quarter  of  the  circumference  of  the  globe.  Nx>ne  of  Uie  navigators 
who  went  over  these  parts  afler  him,  beginning  with  Quiros,  his  companion,  and  who 
followed  him  immediate^,  could  break  the  charm  which  seemed  to  forbid  to  man- 
kind the  a^ess  to  a  land  which  the  imagination,  stimulated  by  obstacles,  cloth<>d  in 
the  mo0t  brilliant  coloivs.  More  sober  minds  began  to  doubt  their  existence ;  when 
Dahymple  and  Fleurieu  showed,  that  they  must  be  identical  either  with  the  New- 
Britain  of  Dampi^i;,  or  with  the  land  of  the  Arsacides,  and  tlie  adjacent  isles  visited 
by  Bougainville  and  Surville.  In  the  latter  hypothesis,  the  latitudes  first  assigned 
to  them  were  not  very  exacts  but  the  currents  which  gp  from  east  to.  west,  in  the 
great  ocean,  had  accelerated  very  much,  without  his  being  able  to  perceive  it,  the 
vessel  of  Mendana,  who  reckoned  himself  to  be  only  150Q  Spanish  leagues,  or 
about  1700  marine  leagues  of  France,  from  the  coasts  of*  Peru,  when  he  was  really 
near  2,400. 

Since  the  freqiient  observation  of  longitudes  has  permitted  a  comparison,  in  many 
points,  of  the  distance  estimated  with  &at  really  gone,  over,  navigators  who  have 
suled  round  the  World,  have  collected  and  multipUed  very  important  data  on  the  ve- 
locity of  currents  in  the  various  seas  of  the  globe.  J 

Astronomical  observations,  trigonometrical  surveys,  and  itinerary  dis- 
tances, are  the  three  elements  of  every  map  entirely  ari^nal.  But,  com- 
monly, we  do  not  find  these  three  elements  completely  united,  especial 
tries  remote  from  Europe;  we  are  therefore  reduced  to  repeat  what  other  geogra- 
I^rd  have  published  with  respect  to  the  parts  on  which  we  have  no  new  informa 
tion.     Here  again  the  geographer  requires  great  sagacity.  *  ^  • 

When  he  has  established  the  agreement  of  the  measures,  or  scales  employed  in 
^e  various  maps  which  he  wishes  to  analyse  and  discuss,  he  is  enabled  to  construct 
a  scale  for  those  that  have  none,  provided  the  latitude^and  longitude  of 
tey  point  whatever  of  those  maps  be  known  to  him,  either  immedi- 
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ately,  or  by  their  distances  from  given  points.  He  can,  cousoquenily;  compare,  by 
the  positions  which  they  assign  to  those  same  places,  the  maps  which  represent  the 
same  regions ;  and  this  manner  of  proceeding,  is  at  the  same  time  the  surest  and 
most  commodious,  as  it  faciHtates  the  observation  of  the  di^rences  resulting  from 
projections.  If  the  geographer  finds  the  same  point  placed  under  different  longi- 
tudes and  latitudes  in  several  maps,  to  appreciate  these  different  data,  he  must  exa^ 
mine  how  these  maps  present  other  essential  circumstances ;  'it  is  then  that  he  should 
compare  the  respective  situations  of  places  with  respect  to  determined  astronomical 
points,  and  that  he  ought  to  scrutinize  minutely  the  configuration  of  shores,  the  trace 
of  rivers,  of  chains  of  mountains,  and  of  high  roads,  and  the  indication  of  the  limits 
of  territory.  A  similar  examination  teaches  him  in  what  his  maps  differ,  and  in  what 
they  agree ;  he  is  lefl  to  choose  between  them.  ~  The  latitudes  less  difficult  to  ob- 
serve than  the  longitudes,  are  generally  better  fixed  on  maps,  drawn  according  to 
the  relations  of  travellers  of  rather  ancient  date.  The  common  defect  of  maps,  an-  • 
terior  to  D'Anville,  is  to  augment  much  the  distances  of  places  in  the 
direction  east  and  we^.  The  fiirther  the  points  in  question  are  from  the 
principal  meridian,  according  to  which  the  longitudes  of  the  others  have  been  deter- 
mined, the  more  considerable  these  errors  become.  This  strikes  the  least  skiUtil 
eye  in  the  maps  of  Ptolemy,  with  respect  to  the  differences  of  longitudes  which*  they 
give  between  Alexandria  and  the  other  towns  situated  on  the  borders  of  the  Medi- 
terranean. The  absurd  opinion  which  places  6eria  in  China,  and  other  similar  er^ 
rors,  are  only  due  to  the  false  extension,  of  Ptolemy's  maps  in  th^  direction  of  lon- 
gitude. But  we  are  indebted  to  this  same  fault,  repeated  in  the  maps  of  the  middle 
ages,  for  the  fortunate  error  on  the  extension  of  the  islands  of  Japan  to  the  east, 
which  gave  Christopher  Columbus  courage  to  cross  the  Atlantic. 

The  maps  of  Sanson,  Jaillot,  and  others,  formed  at  the  end  of  the  17th  century, 
and  admired  by  some  bibhomaniacs,  likewise  dilate  all  the  countries  in  the  direction 
of  the  longitudes.^  Such  maps,  however,  afibrd  useful  materials,  when  the  positioiis 
arc  corrected  in  the  jiirection  east  and  tpesi,  by  showing  proportionally  to  the  distanco 
from  the  principal  meridian,  the  differences  between  the  longitudes  which  these  maps 
give,  and  those  which  result  from  the  new  determinations. 

Too  oflen  the  geographer*  has  no  decisive  reason  for  choosing  between  the  cKffer- 
ent  positions  assigned  to  the  same  place  by  several  maps.  Surrounded  by  uncer- 
tainties, he  has  only  then  to  take  the  middle,  according  to  the  rules  of  arithmetic, 
between  the  latitudes  on  one  side,  and  the  Jongitudes  on  the  other,  as  they  are 
given  by  the  maps.  He  then  places,  on  that  which  he  wishes  to  construct,  the 
^diw^diint  pnwcipsil  points,  according  to  a  reduction,  the  process  of  which  it  would 
diftanoet.  be  superfluous  to  indicate.      Sometimes  the  geographer  is  obHged  to 

compare  maps  of  detail  by  the  distances  they  give  between  the  same  places,  die- 
tances  which  have  been  4nost  frequently  the  elements  of  the  construction  of  thosci^ 
maps,  and  which,  for  this  reason,  it  is  oflen  essential  to  ascertain.  He  may  then 
choose,  on  each  of  those  which  he  wishes  to  compare,  twa  corresponding  points, 
determined  with  exactness,  and  from  which  he  can  measure  the  distances  to  all  the 
others.  All  these  distances  being  brought  to  one  single  scale,,  he  traces  on  the  paper 
a  line,  which  represents  the  distance  from  the  two  principal  points,  according  to  the 
scale  he  employs.  On  this  line,  serving  for  base,  he  describes,  with  the  distances 
dhiwn  from  each  map  in  particular,  triangles,  the  summit  of  which  answers  to  the 
place  assigned  by  each  of  these  maps  to  the  points  he  examines.  Two  different  de- 
terminations of  the  same  point  being  joined  by  a  line,  the  mean  position  will  be  found 
on  the  middle  of  this  line.  Three  determinations  give  a  triangle,  and  a  greater  num- 
ber <;onstitute  a  polygon.  In  these  cases,  the  mean  position  is  found  by  seeking  the 
centre  of  graVity  of  the  area  of  this  polygon,  its  angles  being  considered  as  masses  • 
equal  to  unity.  This  is  not  the  place  to  give  the  demonstration  of  this  rule,  founded 
on  the  principles  of  statics,  |Lnd  on  the  theory  of  mean  values ;  we  may,  however, 
be  allowed  to  remind  the  reader  that,  in  the  case  of  a  tAangle,  the  centre  of  gravity- 
is  at  the  intersection  of  the  right  lines,  from  the  summits  of  two  angles,  to  the  middle 

*  D'AnviHe,  Considerfit!ons»  p.  11,  tqq. 
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pomts  (>f  die  opposed  sides.  This  easy  construction  only  is  wanted  in  the  most  or- 
dinary case,  when  there  are  only  three  determinations.  The  mean  distances  from 
one  point  to  two  others,  the  position  of  which  is  given,  being,  once  fixed,  it  is  easy  to 
deteraune  the  latitude  and  longitude  of  this  point,  and  to  place  it  afterwards,  by  their 
ffleaos,  •n  the  map  to  be  constructed,  whatever  be  its  projection.  When  the  com- 
bined points  embrace  a  space  so  little  extended  that  the  projection  is  not  sensible, 
tlie  labour  is  abridged  by  transporting  to  the  map,  by  means  of  the  trelluy  the  results 
^  these  comparisons. 

The  mathematical  elements  of  a  map  being  determined,  it  still  remains  to  intro-' 
diice  into  it  the  historical,  poHtical,  and  physical  details,  of  which  its  extent  and  ob- 
ject render  it  capable. 

The  objects  of  common  geography  require  the  employment  of  only  a 
small  number  of  signs,  easily  un^rstood,  and  the  sense  of  which  was 
etplained  by  ancient  geographers,  in  a  legend  placed  on  one  of  the  sides  of  the  map; 
a  custom  which  ought  to  be  resumed  in  elementary  atlasses.  These  signs  indicate 
the  position  of  places,  and  are  modified  according  to  the  import^ce  of  these  places, 
and  the  rank  whibh  they  occupy  in  civil,  military,  or  ecclesiastical  government. 
When  we  wish  to  measure  distances  on  a  map,  we  must  remark  the  very  small  circle 
or  cipher,  which  is  either  adjacent  to,  or  inscribed  in  each  of  those  signs,  because  it 
is  the.  central  point  of  this  circle  which  fixes  the  geographical  position  of  the  place. 
When  the  map  descends  into  a  great  detail,  the  princi()al  features  of  the  plan  of  large 
towns  are  expressed,  and  then  care  should  be  taken  to  mark  on  this  plan,  that  point 
to  which  the  g^gn^hical  position  is  referred.  A  simple  line  shows  the  course  of 
small  streams,  and  the  two  banks  are  indicated  separately,  only,  when  the  dimensions 
of  the  bed  of  the  met  can  be  appreciated  by  the  s<!ale  of  the  map;  which  is  most 
frequently  at  the  mouth,  or  eit  places  where  the  stream  is  dotted  with  islands.  The 
sea  shores  are  uidicated  by  a  veiy  clean  line,  bordered  with  hatchings.  In  geogra- 
phieal  maps,  these  hatchings,  exterior  with  respect  to  the  land,  may  be  conceived  to 
represent  the  undulations  of  the  sea  oil  the  coasts ;  while,  in  marine  maps,  the  hatch- 
ings done  on  the  land,  paint  to  the  eye  the  acclivity  of  the  coast.  Navigable  canals 
are  represented  by  straight  Hues  joined  angularly,  which  distinguishes  them  suffi- 
ciently from  natural  streams  of  water^  indicated  bv  undulating  lines.  Roads  are  oflen 
marked  by  two  fine  paraHel  strokes,  sometimes  oy  simple  Ime^,  continuous,  or  punc- 
tuated; die  latter,  however,  are  most  commonly  reserved  for  marking  the  limits  of 
states  and  their  provinces,  and  for  tl^is  purpose  the  size  and  form  of  the  points  are 
varied.* 

To  render  more  striking  those  political  divisions,  which  so  oflen  form,  |  nimiiuitiDo. 
an  absurd  contrast  with  natural  limits,  the  monbtony  of  the  engraving  is  relieved  by 
varied  colours.  Some  German  geographers  have  preserved  the  ancient  French 
method  of  spreading  the  same  tint  over  a  whole  region,  which  they  wish  to  distinguish 
from  others.  This  miode  of  illuminating,  has  perhaps  less  elegance  than  that  used 
now  in  France;  but  it  has  the  advantage  of  showing  better  the  extent  of  regions,  and 
the  ferm  of  theur  limits:  it  should  be  adopted  in  every  elementary  atlas. 

Some  teachers  think  also,  Vrith  reason,  that  the  old  manner  of  indicating  the  towns 
by  little  towers,  multiplied  and  modified  according  to  the  rank  of  the  place,  was  pre- 
ferable in  general  maps,  to  the  mode  prescribed  in  the  Depot  de  la  (jhurre,  which 
eoipists  in  representing  every  object  on  a  geometrical  plain*;  b.  system,  the  rigorous 
tpplication  of  which,  in  our  opinion,  should  be  reserved  for  topographical  and  choro- 
graphical  maps. 

We  cannot  pass  over  in  silence  a  point  of  i^hich,  among  the  French, 
IVAnvillet  alone  felt  the  importance;  this  is  the  orthographical  exact- 
ness of  the  names  in  maps.  Good  sense  dictates  the  rule  of  writing  each  geogra- 
phical nome^  as  near  as  possible  to  what  is  used  iri  the  country  it  belongs  to,  and  to 
what  18  pointed  out  by  sound  etymology.  *  A  corrupted  orthography  should  only  bo 
sdnutted  when  the  right  one  would  not  be  underatood  by  the  generality  of  readers. 
Thus,  it  is  certainly  wrong  to  write  ^atoUa,  instead  of  AnaioUaf  which  is  required 

♦  M^m.  Topogr.  ct  Milit.  t  D'Anville,  Consid.  sur  la  Geo^r.  p.  61,  9q^. 
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by  the  Greek  etymologjr,  or  Dannemarck,  with  the  German  consoHtot  ck^  in  place 
of  Danemark^  which  is  conformable  at  once  both  to  the  genius  of  the  French  tongue 
and  to  that  of  the  Danish.  It  is  thus  that  a  certain  number  of  geographical  denomi* 
nations  might  be  brought  back  to  the  true  orthography.  However,  a  much  more 
considerable,  number  would  not  admit  of  this  reform.  It  would  be  easy,  fbr«ezample, 
to  introduce  Ireland  instead  of  Irlande ;  but,  in  t'rance,  Scotland  could  never  be  sub- 
Btituted  for  Ecosse,  as  the  first  name  would  be  unintelligible  to  most  French  readers. 
It  is  true,  that  it  is  rather  difficult  to  practise  this  rule,  with  respect  to  names  drawn 
from  languages  in  which  a  different  alphabet  is  employed  fVom  that  adopted  in 
Western  Europe.  Such  ist  the  case  with  the  Russian,  Persian,  Arabian,  Indian 
names,  and  others;  also  with  the  Polish,  in  which  several  letters  of  the  alphabet  have 
a  different  value  from  what  we  give  them.  This  is  not  the  place  to  examine  all  the 
expedients  that  might  be  tried  to  establish,  oYice  f9r  all,  a  geograghical  orthography, 
not  absolutely  fixed,  (which  would  perhaps  be  useless,)  but  at  least  easy  to  follow 
and  comprehend.* 
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The"  physical  part  of  a  map  requires  attention  to  be  paid  to  certain 
other  circumstances.  It  is  desirable  to  know  if  a  country  is  covered  widi 
plains,  or  is  rough  with  mountains,  naked  or  wooded,  dry  or  marshy.  Designers 
have  introduced  signs,  either  conventional,  or  of  the  nature  of  pictured  representa- 
tions, to*  express,  on  bigonometric  surveys,  and  topographical  plans,  these  different 
circumstances,  which,  joined  with  the  climate  and  the  l^ws  of  meteorological  pheno- 
mena, determine  the  physical  geof;raphy  of  each  country.  It  is  Sufficient  to  cast 
one's  eyes  on  plans  of  this  kiiul,  to  discoveV  the  signs  employed  in  them;  they  are 
aU  conformable  to  the  rules  of  bird's-eye  perspective ;  thus  the  parts  more  or  less 
strongly  shaded,  represent  slopes  more  or  less  steep,  on  which  the  light  is  lost  die 
more  they  approach  the  vertical  position.  Geographical  maps  are  less  calculated  to 
admit  of  this  improvement,  especially  with  regard  to  mountains;  for  the  scale  of  those 
maps  is  necessarily  too  small  to  admit  of  expressing  on  them,  in  just  proportions,  the 
innumerable  inequalities  of  ground,  from  the  highest  chains  of  mountains,  to  Mils  of 
the  lowest  order.  Formerly,  mountains  used  to  be  represented  by  slight 
elevations  in  profile,  which  supposed  the  eye  of  the  spectator  to  be  in 
'  the  map.  At  present,  they  attempt  to  represent  in  a  bird's-eye  view  the 
chains  and  groupes  of  mountains,  and  even  the  peaks  or  insulated  points  which  re- 
pose in  general  on  elevations  more  or  less  considerable,  but  the  whole  extent  of 
which  presents  contours  that  determine  the  form  of  valleys.^  The  new  method 
would  undoubtedly  be  preferable,  if  one  could  preserve  a  just  proportion  between  the 
different  elevations,  and  if  we  possessed  all  the  necessary  information  for  determining, 
point  by  point,  the  level  of  the  ground.  But,  as  long  as  these  elements  are  wanting, 
the  new  method  will  be  as  arbitrary  and  illusory  as  the  old  one  appears  unnatural' and 
unsatisfactory. 

The  partisans  of  the  plan  of  representing  mountains  by  a  bird's-eye-view,  show  ns 
the  maps  of  D'Anville,  and  exclaim,  *'  How  vague  and  insignificant  are  these  moun- 
tains, marked  with  insulated  points!  All  that  we  see  is,  that  the  country  they  occupy 
is  mountainous;  one  might  as  well  write  down:  there  are  mountaips  here;  nothing 
indicates  the  course  of  chains,  their  various  sinkings,  and  their  connexions,  either 
with  each  other,  or  with  the  islands  which  form  th^  summits  of  the  chains  of  mthnm^ 
rine  mountains,  or  which  traverse  the  basin  of  the  sea."  But,  in  the  first  place,  t]^ere 
are  many  other  maps  besides  those  of  D'Anville,  in  which  the  mountains,  though  ex- 
pressed in  profile,  please  the  eye  and  satisfy  the  mind.  And  we  ask,  in  our  turn,  if 
geogrs^hy  has  really  gained  by  the  admission  of  all  these  pretended  chains,  either 
terrestrial  or  submarine,  which  M.  Buache,  sen.  has  created,  by  supposing  arbitrarily 
that  all  the  basins  of  rivers  are  separated  by  considerable  heights. 
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The  pretensions  of  topography  have  been  pushed  still  farther.  A  geo- 
graphical engineer,  M.  Dupain-Triel*,  has  published  a  method,*by  which 


a  geographical  map  may  be  made  to  indicate  the  elevation  of  each  point  of  the  ground* 

*  Comp.  LangUs,  Prdface  da  Voyage  de  Norden;  Yolney,  lur  J' Alphabet  Russe,  Sec. 
t  Memorial  Topographique  ct  Aulitaire,  cah.  r. 
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He  ob8enr«s>*  that  if  we  join  by  a  linp  drawn  on  a  marine  map,  aU  the  points  at 
which  equal  soundings  are  marked,  this  line  would  give  the  contour  of  a  section  made 
at  the  bottom  of  the  sea  by  an  horizontal  plane  at  such  a  depth  below  the  surface  of 
the  fluid,  as  is  expressed  by  the  number  of  measures  contained  in, the  sounding. 
From  this  observation,  just  in  itself,  he  thinks  he  may  deduce  a  principle  for  repre- 
senting ^eomeh-icaUy  the  configuration  of  the  surface  of  a  country.  This  consists  in 
tiacing  on  the  map  to  be  constructed,  lines  which  pass  through  points  placed  at  the 
sam^  level,  or  at  the  same  height,  above  the  surface  of  the  sea;  lines  which  would 
becpme  successively  the  boundaries  of  its  waters,  if  it  rose,  by  any  cause  whatever, 
to  the  level  they  occupy ;  as  the  lines  which  join  equal  soundings  would  become  in 
their  turn  the  shores  of  the  sea,  if  it  sunk  by.  tke  number  of  measures  marked  on 
those  soundings.  The  beights  of  these  lines  or  horizonial  sections  of  the  ground  could 
be  graduated,,  according  to  the  seale  of  the  map  and  the  steepness  of  the  slopes.  On 
a  specimen  of  maps  of  France  executed  according  to  this  plan,  M.  Dupain-Triel 
traced  in  parts  almost  flat,  and  neac  the  sea,  a  line  passing  through  the  points  eleva- 
ted  10  toises;  then  another  posing  through  those  elevated  20,  and  so  on  from  10  to 
10  toises..  We  see  the^^e  lines,  at  first  pretty  distant  from  each  other,  become  closer 
in  proportion,  as  the  country  rises  more  rapidly.  Roupd  the  insulated  mountains,  the 
line  of  level,  which  b  marked  only  for  difierences  of  50  toises,  and  even  100,  come 
closer  the  more  the  slopes  are  steep.  Table-lands  are  hidicated  by  lines  of  level, 
which  turn  round  them.  Finally,  if  we  conceive  hues  which  cut  the  lines  of  level* at 
right  angles,  we  shall  have  the  Hnes  of  the  greatest  declwUtj^  or  those  which  follow  in 
their  descent  the  waters  spread  on  the  sides  of  mountains.  *- 

Though  this  method  of  M.  Dupain-Triel  is  not  new,  having  been  al-  I  vaitteoriiM 
ready  proposed  by  Ph.  Buache  and  others,t  it  undoubtedly  merits  some  |  '■•'^** 
attention.  It  is  evident  that  it  furnishes  descriptive  geometiy  with  means  for  resolv- 
ing problei^s  on  tiie  succession  of  table-lands,  the  intersection  of  slopes,  and  the  in- 
tervention of  basins;  problems  interesting  in  the  construction  of  roads  and  canals.  It 
might  offer  the  means  of  collecting  aod  putting  within  the  reach  of  every  body  a  mul- 
titude of  levellings  and  observations,  made  by  military  and  civil  engineers,  on  the 
heights  of  mountains,  thjB  results  of , which  are  confined  to  the  portfolios  of  govern- 
ment: finally,  the  advantage  to  be  derived  from  it  would  excite  travellers,  and  phi- 
losophers residing  in  great  townp,  to  multiply  barometrical  observations  in  order  to 
determine  the  respective  heights  of  the  places  where  they  are  made.  But,  till  the 
elements  of  such  a  map  are  more  numerous  ai^^d  ^nord  authentib  than  those  which  we 
possess,  its  execution  would  only  serve  to  give  an  air  of  reality  to  systematic  ideas 
that  are  very  uncertain^  At  all  events,  the  confusion  which  would  result  from  tiiis 
multiplicity  of  Ifnes,  would  prevent  any  object  of  political  or  historical  geography  from 
being  clearly  designed  on  these  maps.  We  must  therefore  consign  all  inventions  of 
this  kind  to  maps,  specially  consecrated  to  physical  geogAiphy,  in  the  same  way  as 
the  details  of  hydrography  are  reserved  for  nautical  chaits. 


BOOK  vn. 

(kiUimiaHon  of  the  Theory  of  Oeography*  First  sketches  of  Physical  Geography, 
Oeneral  forms  amd  distribuHon  of  ContineiUs  and  of  Seas,  External  configuration 
of  J)touniainSy  VaUeys^  Plains,  and  Coasts, 

Having  considered  the  earth  in  regard  to  its  dimensions,  we  must  now  study  its 
niTsicAL  characters.     This  part  of  our  work,  which  is  periu^  the  most  interesting 

♦  • 

*  Dupain-Triel,  Carte  intitul^e,  M^thode  nouveUe  pour  exprimer  surles  cartes  lea  hauteucs, 
etc.  avec  un  m^moire  de  M.  Uu  Caila.  Paria,  1784.  Id.  Carte  de  la  France,  oH  I'on  a  esaaye, 
etc     An.  vii. 

t  Mem.  de  I'Acid.  dea  Scien.  i7S2,  p.  399 » 1753,  p.  566 »  et  1756,  p.  109. 
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of  all,  will  necessarily  be  the  most  imperfect; .because  a  good  system  of  physical 
geography,  can  only  be  the  gradual  work  of  many  successive  ages. 
GewrijTiewt        This  science,  before  it  can  make  advances  to  maturity,  requires  a 
gt^S!^,        continual  series  of  observations,  both  repeated  and  varied,  made  in  er^y 
part  of  the  world,  and  so  combined,  as  to  leave  no  interval  unoccupied. 

On  the  other  hand,  it  is  not  with  natural  geography  as  with  mineralogy,  with  chemis- 
try, or  with  botany.  Ingenious  arrangement,  and  exact  and  methodical  classification^ 
are  not  very  appHcable  to  it,  and  for  some  time  would  only  retard  its  progress,  by 
loading  it  with  a  display  of  illusory  notions.  Mountains,  valleys,  waters,  climates, 
and  tracts  of  countiy,  present  themselves  to  the  eye  under  very  complicated  and 
irregular  appearances,  which  it  is  much  easier  to  describe  than  to  bring  within  exact 
definitions.  The  grandeur  and  majesty  of  nature,  defy  the  subtility  of  our  combina* 
tions,  and  the  littleness  of  our  rules. 

The  spirit  of  physical  geography,  unquestionably  rejects  vague  and  incorrect  lan- 
guage ;  but  at  the  same  time  it  cannot  obviously  be  susceptible  of  the  precision  of 
terms,  which  belongs  to  mathematics  or  chemistry.  What  a  striking  difference  is 
there  between  the  winding,  or  the  abrupt  outlines  of  our  mountains,  cmd  the  regu- 
larity of  geometrical  figures?  What  an  iibuse  has  been  made  of  the  appellations 
pyrimidaly  conicai,  and  others  of  a  similar  kind?  How  oflen  has  the  term  crystalliza- 
tion been  employed  to  conceal  the  insignificance  of  a  shallow  ren^ark.  This  famous 
word,  like  the  sword  of  Alexander,  has  enabled  many  to  cut  knots  which  they  knew 
not  how  to  untie.  In  the  cabinets,  almost  every  thing  is  crystallized;  in  nature, 
almost  every  thing  is  irregular  in  its  figure* 

Even  those  objects  which  strijce  the  eye  most,  are  very  difficult  to  be  reduced 
under  genera]  terms.  We  commonly  designate  all  elevations  of  land,  that  are  the 
least  prolonged,  by  the  general  name  of  chaint.  But  it  is  certain  that  mountains 
more  frequently  {onn^oupa  than  chains;  and  even  the  most  conspicuous  .chains  are 
often  composed  only  of  a  series  of  groups.  Again,  the  same  ma^s  of  mountains, 
which  when  seen  on  one  side,  appears  to  form  a  chai^  is  merely  the  decUvity  of  a. 
plain,  more  or  less  ^evated.  Traveller?  oflen  give  the  name  of  mountains  to  the 
steep  and  lofty  banks  of  rivers.  It  were  endless  to  enumerate  all  the  errors  intro- 
duced by  the  mania  of  systematizing.  There  was  a  time  when  every  black  stone 
was  considered  ^  as  a  volcanic  production,  and  every  circular  pit  as  the  mouth  of  a 
volcano. 

The  other  departments  ^f  natural  geography  are^  equally  enveloped  in 
darkness.  What  shall  we  say  of  that  system,  of  hydrology  which  is 
almost  destitute  of  any  information  .as  to  eidier  the  levels  or  the  depths  of  seas?  The 
direct  observations  upon  climates,  are  somewhat  more  numerous,  at « the  same  time 
we  must  acknowledge,  that  our  thermometers  do  not  indicate  the  latent  heat,  the 
influence  of  which  is  so  great  and  so  xmiversal;  and,  besides  this,  even  the.  best  ob- 
servations upon  climate  oflen  lose  half  their  value  from  want  of  an  exact  descriptioD 
of  the  surface  of  the  country.  The  common  systems  'of  Botanical  geography,  by 
simply  copying  the  '' J^Tora"  of  each  country,  are  as  incomplete  as  they  are  useless. 
It  is  necessary  to  distinguish  the  elevation  of  the  land,  the  quahty  of  the  soil^  and 
many  other  local  circumstances.  If  it  appears  more  easy  to  determine  the  geogra- 
phical relations  subsisting  between  the  different  races  of  animals,  now  actually  inhabit- 
ing the  earth,  what  an  abyss  do  we  discover,  when  we  attempt  to  examine  the  fossil 
remains  of  those  genera  which  are  now  extinct,  but  which  must  once  have  peopled 
our  planet?  What  revolutions  have  taken  place! 'what  mountains  have  been  dissi- 
pated, what  rocks  decomposed  I  how  many  valleys  have  been  filled  up,  how  many 
lakes  emptied  of  their  contents,  what  jnroads  have  the  seas  made  upon  the  conti- 
nent; what  volcanic  irruptions,  what  contests  among  the  elements,  slow  or  rapid, 
destructive  or  creative,  must  have  preceded  the  actusd  state  of  our  globe,  a  state 
which  every  where  presents  only  the  ancient  ruins  of  an  edifice,  of  the  primitive  pro- 
portions of  which  we  are  completely  ignorant.  Physical  geography  makes  us  feel 
the  limits  of  our  powers.  We  have  ascertained  the  dimensions  of  the  sun.  We 
\now  the  laVs  of  gravity  upon  the  surface  of  Jupiter.  We  have  measured  the  ele- 
ven of  the  mountains  of  the  moon:  even  the  erratic  Qomets  seem  to  submit  to  the 
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ciJcidatioiifl  of  our  astronomers.  But  the  interior  of  that  very  earth  upon  wfaicfa  we 
walk,  baffles  our  researches.  We  have  never  penetrated  one  two  thousandth  part 
of  the  diameter  of  the  globe.  Nay,  even  the  surface  of  the  earth  is  not  known  to 
us  throughout  its  whole  extent  Vie  shall  perhaps  for  ever  remain  ignorant  of  the 
secrets  which  the  two  polar  regions  contain.  Let  us  then  endeavour  to  resist  the 
seduction  ofsystems,  and  detail  with  clearness,  and  above  all  with  fidelity,  the  limited 
■umber  of  facts^  which  observation  has  collected,  and  which  have  passed  the  ordeal 
(rf*  sound  investigation. 

Pbyiicil  oivl* 

tioniortlM 

globe 
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When  we  cast  our  eyes  over  a  map  of  the  world,  we  perceive,  that 
tfie  sifrfkce  of  ^e  globe  is  divided  into  large  masses  of  land,  which  we 
call  contmenUj  and  great  cavities,  filled  with  water,  which  we  term  seas. 
As,  in  the  parts  covered  with  water,  we  observe  small  masses  of  land 
whose  surfaces  rise  above  it,  which  we  name  islands,  so  are  there  upon  the  conti- 
nents small  detaehed  spots  covered  with  water,  which  we  call  lakes.  An  island  dif- 
fers from  a  continent  only  in  its  dimensions ;  and  in  fact,  we  give  the  name  of  con- 
tinent to  certain  portions  of  land,  only  because  we  have  for  a  long  time  remained 
ignorant,  whether  a  stiip  could  sail  round  them,  and  because  some  physical  circum- 
stances have  hitherto  prevented  such  a  voyage.* 

Many  portions  of  the  land  and  of  the  sea  extend  reciprocally  the  one 
into  tiie  other.  If  the  sea  penetrate  into  the  inferior  of  any  continent,  it 
forms  there  a  mediterranean  or  inland  sea,  surrounded  almost  on  all  sides  by  land, 
and  having  only*a  narrbw  opening  into  the  ocean.  If  the  extent  of  such  seas  l)e  less, 
and  the  opcningis  lai^er,  they  are  called  gtdff  or  baysj  two  terms  which  geographical 
writers  have  wished  to  distinguish,!  but  which  customary  language  more  frequently 
confounds.  The  istill  smaller  portions  of  sea,  surrounded  as  it  were  by  land,  and 
which  afibrd  a  shelter  fpr  ships,  are  called  ports,  creeks,  or  roads.  The  first  term 
means  a  secure  asylum;  the  Second  is  applied  to  places  or  ports  of  much  smaller  size, 
and  which,  when  improved  or  completed  by  artificial  aid,  are  styled  ^r&ot(r9,  and  the 
roads  afford  only  a  temporary  anchorage  and  security  from  certain  winds.  If,  on  the 
other  hand,  parts  of  the  continents  shoot  into  the  seas,  and  are  connected  with  the 
main  land  by  only  a  small  |)ortion  of  their  circumference,  they  are  named 
peimnsulasy  whose  figures  ot\en  correspond  with  those  of  gulfs  and  inland 
seas.  When  such  masses  of  land  are  attached  to  the  continent  by  a  greater  extent 
of  line  than  one-fourtli  of  their  circumference,  they  are  not  considered  as  penin?ulas* 
Arabia,  for  example,  seems  to  deserve  this  name,  but  the  custom  of  applying  it  equally 
to  the  advanced  part  of  India,  west  of  the  Ganges,  ofiends  against  exact  description^ 
It  is  thus,  that  nature  spqrts  witli  our  classifications.  If  the  projections  of  land  reach 
bat  a  little  way  into  the  sea,  they  are  called  cc^es,  promontqrks,  or  simply  points.  A 
natond  canal  communicating  with  the  sea  at  botii  eilds,  and  confined  by  two  oppo- 
site shores,  is  called  a  strait:  the  reverse  is  an  isthmus,  that  is,  a  tongue  of  land  run- 
ning hetween  two  seas,  and  by  which  two  greater  masses  of  land  are  united.  Many 
other  terms  of  a  similar  kind,  being  used  only  locally,  yvHl  be  defined  as  we  employ 
tiiem  in  the  course  of  our  woric. 

Let  us  now  consider  the  surface  of  the  globe  under  one  general  point  of  view.  We 
perceire,  that  it  consists  of  one  vast  ocean,  in  which  a  great  number  of  islands  are 
placed,  whose  size  varies  from  that  of  the  most  colossal  to  the  most  minute.  Two 
of  tiiese  islands  are  termed  continents ;  that  which  is  inhabited  by  the  oldest  civilized 
nations  is  called  the  old  continent,  and  contains  three  divisions  of  the 
worid,  namely,  Asia,  Europe,  and  Africa,  while  the  whojc  of  the  new 
continent  is  comprised  under  the  name  of  America,  though  nature  has 
divided  it  into  two  distinct  peninsulas,  one  of  which  ought  in  strict  histo- 
rical justice  to  be  called  Columbia.  In  the  midst  of  the  most  extensive  mass  of  ^va- 
ters  is  phiced  New  Holland,  which  many  geographers  call  a  third  continent ;  although 
it  vs  perhaps  more  correct  to  consider  it  as  by  far  the  largest  island  in  existence* 
When  we  find  a  considerable  number  of  islands  grouped  together,  we  give  the  nam« 

•  Kant,  G^o^phie  Physiqne,  ii.  part  1,  p.  67.  Bdit.de  Vollmep. 
t  Pl«arieu,  Introduction  &u  Voyage  de  Marchant. 
vToL.  J.— K 
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of  otMpdago  to  the  whole.  The  vast  archipelago  whkh  extends  to  the  east  of  6ii? 
ancient  continent,  and  in  the^centre  of  which  New  Holland  rises  majestically,  seen 
worthy  of  heing  considered  as  a  new  division  of  the  world,  which  we  shall  distanguisk 
by  the  name  of  Octanic. 

iieoeeui.  |  There  is  upon  our  globe,  property  speaking,  only  one  sea,  one  conti- 
nuous fluid  spread  round  the  land,  and  which  probably  extends  from  one  pole  to  the 
other,  covering  nearly  three-fourths  of  the  surface  of  the  earth.  All  the  gulfsy  all  the 
inland  seas  form  only  portions  detached,  but  not  entirely  separated  from  that  univer- 
sal sea,  which  we  call  the  octan.  It  is  only  for  the  sake  of  greater  convenience  that 
we  distinguish  different  parts  of  that  ocean  under  the  name  of  «ea»..  But  this  arbi- 
trary and  incomplete  division  is  at  the  same  time  the  occasion  of  ambiguity,  and  va^ 
ciupfieatioii  "««  among  different  nations.  We  adopt  the  folk>wing  classification,  the 
of  MM.  simplicity  and  justness  of  which,  can  be  easily  verified  by  means  of  an 

artificial  globe. 

\  ^.         rits  frontier  may  be  fixed  by  a  line,  dmwn  from  Cape 

I.  Awtral  ^^j  Horn  to  the  Cape  of  Good  Hope,  from  thence  to 
or  igr  .set  of  tlic<  y^^^  Dieman'a  Land,  and  returning  by  the  south 
Sottth.  J^    ^  jf^^  Zealand  to  Cape  Horn. 

'a.  The  (ireat  Archip€lag9t  or  the  part  comprised  be- 
tween New  Zealand  on  the  souths  the  ialandt  of 
Marquesas  on  the  east,  the  island  of  Formosa  on 
the  north,  and  the  straits  of  Malacca  bn  the  west 


Qreai   Atutr^Ori- 
enial  basin  or  sea,  oc- . 
cupyine  the  greatest*^ 
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2.  Oriental  or  JPa- 
cifie  Ocean, 


3.  Indian  Ocean, 


B. 


^rU 


The  Western  batin^ 
forming  a  sort  of 
channel  between  the 
two  great  continents.^ 


Western  Ocean 


r» 


b,  J^orthem  Oriented  Ocean^  between  Asia  and  North 
America.  l*he  inland  seas  of  Japan  and  Kamt- 
chatka,  and  the  sea  of  Behring,  form  a  part  of  it. 

c.  Southern  Oriental  Ocean^  from  the  islands  of  the 
^    Great  Archipelago  to  South  America. 


rvvith  its  different  gulfs.    The  limits  above  men- 
)      tioned  mark  out  what  remains  for  this  section^ 
"S     The  gulfs  of  Arabia,  Persia,  and  Bengal  form  a 
\^    part  of  it 


"a,  Northern  Ocean,  Its  southern  limit  is  formed  bj 
the  department  of  France,  called  the  Pas  de  Ca- 
lais, by  Great  Britain,  the  isles  of  Faroe  and  Ice- 
land. 

The  4iorthem  inland  seas  of  Europe,  and  the 
northern  icy  sea,  are  branches  of  it 

5.  T\itJitlantic  Ocean;  lTt>m  the  preceding  frontier 
to  the  two  points  where  the  coasts  of  Brazil  and 
Guinea  approach  nearest  to  each  otl^er. 

{1. 1'he  Mediterranean  and  its  gulfs. 
2.  The  Gulf  of  Mexico,  &c. 
3.  Baffin's  Bay  and  Hudson's  Bay,  or  the 
seas  of  the  Esquimaux. 

p.  The  Ethiopic  Ocean^  between  Brazil  and  Africa, 
as  far  as  the  line  from  Cape  Horn  to  the  Cape  of 
I,    Good  Hope. 
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(n  following  this  division  upon  the  globe,  many  general  results  will  evidently  strike  us. 

Is  it  not,  in  the  first  pkce,  very  remarkable,  that  one-half  of.  the  globe  should  be 
covered  with  water,  while  the  other  half  contains  less  water  than  land?  In  order  to 
have  under  our  view  the  whole  of  the  aquatic  hemisphere,  we  must  turn 
the  globe  so  that  New  Zealand  may  form  the  highest  point;  or  we  must 
examine  a  map  of  the  world,  projected  upon  a  horizon  httle  distant  from  that  of  Paris  :* 
the  hemisphere,  circumscribed  by  the  horizon  of  our  antipodes,  presents  to  the  view 
only  some  islands,  some  promontories,  and  some  narrow  lines  of  coasts  in  the  midst 
gj««wjoM  of  I  of  an  immense  sea;  while  the  hemisphere,  bounded  by  our  horizon,  com- 
orieuaioeeuu  |  prises  almost  the  whole  of  the  land.     If  the  masses  of  polar  ice  of  the 

*  Sec  Le  phmisphire  da  P^re  Chrysologue  de  Gy,  or  the  Atlas  of  tiiii  work. 
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south  do  not  contain  some  considerable  islands,  we  can,  by  foUowing  the  meridian  of 
the  Cape  of  Good  Hope  through  the  pole,  till  we  reach  die  neighbourhood  of  Beh* 
ring's  straits,  trace  a  line  of  two  hundred  degrees,  or  of  four  thousand  marine  league; 
a  Ime  exceeding  by  more  than  four  hundred  leagues  half  the  circumference  of  the 
globe,  and  which  passes  over  a  surface  entirely  covered  with  water,  A  line  drawn 
under  the  equator  from  Africa,  through  Sumatra  and  Borneo  to  America,  passes  over 
a  saiface  of  water,  with  oiUy  two  or  &ree  interruptions,  of  four  thousand  two  hundred 
leagues.  Lastly,  the  fortieth  parallel  of  south  latitude  affords  an  aquatic  zone,  in* 
termpted  only  for  fifteen  degrees,  and  consequently  forming  a  circumference  of  nearly 
ire  thousand  three  hundred  marine  leagues,  a  space  httle  less  than  two-thirds  of  the 
periphery  of^  the  globe.  Such  is  the  vast  extent  of  the  Austro-oriental  basin  of  the 
ocean  upon  our  earth. 

T(ie  form  of  the  western  baisin  is  not  less  striking.  It- resembles  a  channel,  nar* 
rowing  towards  the  pole,  and  communicating  with  the  Austro-oriental  basin,  on  one 
side  by  the  straits  of  Behring,  and  on  the  oth^r  by  die  large  opening  of  the  Ethiopic 
ocean.  The  Mediterranean  Sea  corresponds  to  the  gulf  of  Mexico;  the  Baltic  and 
Northern  sead,  are  opposed  to  Baffin's  and  Hudson'-s  Bays. 

The  distribution  of  water  and  lapd  is  also  very  unequal,  if,  without 
ciHisidering  the  forms  of  the  two  grand  basins  of  the  ocean,  we  compare 
the  hemispheres,  separated  by  the  equator,  or  the  northern  and  southern 
halves  of  the  globe.     We  have  found,  by  a  pretty  exact-  computation,  that  the  land 
in  each  hemisphere  and  the  zone  bears  to  the  whole  surface  the  following  proportions. 

» 

In  tlie  icy  zone  of  the  north  0,400 

In  the  temperate  zone  of  the  north 0,559 

In  the  nojrthem  pa4  of  the  torrid  zone     . 0,297 

In  the  northern  hemisphere .         •     0,419 

In  the  icy  zone  of  the  south   .         . 0,000 

In  the  temperate  zone  of  the  south 0,075 

In  the  southern  part  of  the  torrid  zone 0,312 

In  the  southern  hemisphere     .         •         .         • 0,129 

Geographers  and  naturalists,  about  the  middle  of  the  eighteenth  cen- 
tury, endeavoured  by  various  arguments  to  account  for  this  unequal  dis- 
tribution of  land  and  water.  They  asserted  the  existence  of  a  great 
southern  continent,  which  was  necessary  to  counterbalance  the  mass  of 
land  situated  in  the  northern  hemisphere.*  But  the  voyages  of  Cook  have  put  an 
end  to  all  these  conjectures.  That  navigator  found,  up  to  the  70th  degree  of  south 
latitude,  only  one  vast  sea,  containing  many  floating  masses  of  ice,  together  with  a 
few  islands  which  had  beefi  mistaken  for  the  promontories  of  the  southern  continent. 
There  remains  therefore  towards  the  pole  only  about  five  or  six  hundred  thousand 
square  marine  leagues,  in  which  there  can  be  any  land,  inaccessible  to  navigators  on 
account  of  the  i€e;t  but  the  whole  of  this  mass  would  very  little  alter  the  proportion 
between  the  two  hemispheres. 

According  to  the  opinion  now  generally  admitted,  that  part  of  the  land  which  is 
elevated  above  the  surface  of  the  sea,  is  so  little  in  proportion  to  the  immensity  of 
the  globe,  ^at  the  effect  of  its  unequal  distribution  upon  the  equilibrium  of  the  globe 
is  in  fact  nothing,  or  so  small  as  to  produce  no  sensible  effect.     Besides,  it  is  possi- 

*  Bergmann's  Physical  Geography.  I.  p.  6.  (2d  edit,  of  Upsal,  in  Swedish,}  Dalrymple's  His- 
tory of  Navigation,  Buffon,  Buache,  &c.  8cc. 

t  In  Febraary,  1819»  land  was  discovered  by  Mr.  William  Smith,  Captain  of  an  English  brig, 
when  his  ship  was  in  Lat.  62^  40^.  South,  and  Long.  60°  West :  he  traced  the  coast  for  250 
miles,  but  it  is  yet  to  be  ascertained  whether  this  is  an  island  of  considerable  size,  or  a  part  of 
a  continent.  It  is  by  no  means  improbable  that  it  may  be  connected  with  southern  Thule,  the 
most  southerly  part  of  Sandwich  land  seen  by  Captain  Cook,  in  1775,  and  situated  in  59°  Si/  S 
lat.  and  27°  sew.  long. 
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ble,*  that  the  Bea  towards  the  soulh  pole  maj  be  less  deep  than  in  the  northem 
hemisphere*  and  thus  the  tracts  of  land  under  ^e  sea  towards  the  south,  may  cotoH 
terbaJance  the  continental  masses  of  the  north,  which  are  more  elevated  indeed,  but 
sunounded  by  much  deeper  seas.  This  hypothesis  would  be  more  plausible,  if  the 
greater  flattening  of  the  globe  towards  the  south  pole,  mdicated  by  the  measurements 
of  M.  La  Caille,  in  Afnca,|  should  ever  be  confirmed  by  corresponding  measure- 
mcnts  in  America,  and  in  New  Holland ;  for  then,  that  hemisphere  being  in  general 
more  depressed  than  ours,  the  opean  by  its  own  tendency  to  establish  a  level,  would 
spread  itself  over  the  surface  of  the  southern  land,  which  would  be  thus  covered  bj 
the  sea. 

Diicetkm  of  The  two  Continents  present  a  similarity  of  i^ipearance  tn  die  direc- 

P^'^^'*^'^  tion  of  their  peninsulas ;  they  are  almost  all  turned  towards  the  south. 
This  is  the  case  witli  South  America,  California,  Alascgha,  Greenland,  Arcadia, 
Florida,  Scandinavia,  Italy,  Greece,  Arabia,  India,  Corea,  Kamtchatka,  and  Afirica.^ 
Two  remarkable  peninsulas  indeed,  lucatan  and  Jutland  stretch  towards  the  north, 
but  they  consist  only  of  plains  and  "alluvial  land. 

Sie«>m?.  ^  I  ^^^  ^^^  general  direction  of  the  land  is  Entirely  difierent  in  the  two 
Bents.'^  I  continents.     In  the  new  continent  it  extends  from  pole  to  pole;  while  in 

the  old  the  direction  is  more  parallel  to  the  equator ;  and  if  we  examine  only  Eu- 
rope and  Asia,  it  is  perfectly  so.  The  longest  straight  line  which  we  can  trace  upon 
the  ancient  continent,  running  it  as  much  as  possible  over  land,  commences,  accord- 
ing to  Bergmann,p  under  the  61st  degree  of  nortii  latitude,  near  the  mouth  of  the 
river  Ponaschka  in  the  sea  of  Anadyr,  and  crossing  over  the  town  of  Nargum,  the 
lake  of  Aral,  and  the  southern  part  of  the  Caspian  Sea,  passes  near  the  Persian 
Gulf,  and  to  the  north  of  the  straits  of  Bab-el-Mandebj;  it  then  traverses  Africa, 
following  the  course  of  the  mountains  of  Lupata,  or  the  spine  of  the  globe,  and  ter- 
minates at  the  Cape  of  Good  Hope.  It  is  .148  degrees,  or  2960  marine  leagues  in 
length.  §  It  forms  mth  the  equator  an  angle  of  95  degrees,  and  the  parts  of  the 
continent,  situate  to  the  east  and  west-  of  this  line,  are  nearly  equal.  It  is  difficult 
to  trace  a  similar  line  ^ver  the  new  continent  fiergmann  makes  it  begin  at  the  60^ 
north  latitude,  and  at  265°  longitude  east  of  the  island  of  Ferro.  It  continues, 
according  to  Bufibn,  to  pass  over  Florida  and  the  islands,  to  the  mouth  of  the  river 
La  Plata.  According  to  him  it  is  one  hundred  and  five  degrees,  or  two  thousand 
one  hundred  marine  leagues  in  length,  and  makes  an  angle  of  sixty-eight  degrees 
with  the  equator.  According  to  the  latest  discoveries,  this  Une  ought  to  be  pro* 
longed  ten  degrees  farther  noith;  its  length  will  then  be  2300  leagues.  But  we  can- 
not accurately  represent  the  length  of  the  new  continent,  except  by  a  line  containing 
many  curves,  in  passing  from  tlie  "  icy  cape"  of  Cook,  through  Mexico  and  Quito 
to  Cape  Horn.  We  shall  then  have  a  line  of  more  dian  3000  leagues  in  extent. 
This  line  will  divide  the  continent  into  two  very  unequal  parts. 
ProiimUy  of  If  we  were  to  sujipose  that  the  country  round  Baffin's  Bay,  and  that 

thtpoie.  discovered  to  the  north  of  Siberia,  form  an  uninterrupted  continuation 

of  the  continent  of  America,  the  new  world  must  approach  much  nearer,  to  the  Arctic 
pole  than  the  ancient  world.  The  frozen  parts  would  thus  be  much  more  extensive, 
and  the  torrid  regions  much  less  than  tliose  of  the  old  continent.  The  solution  of 
the  difference  in  the  cUmate  of  the  two  great  continents  seems  to  depend  upon  this 
fact. 

The  peculiarities  of  the  isthmuses  that  divide  each  continent  into 
two  very  unequal  parts,  (Suez  being  composed  entirely  of  sand,  while 
that  of  Panama  is  formed  by  rocks  of  granite  and  porphyry,)  lead  us  to  remak  a 
very  singular  difference  in  those  two  great  islands  of  the  globe.  The  ancient  world 
is  in  almost  every  part  open  to  the  advances  of  the  ocean,  and  from  the  straits  of 
Behring  to  those  of  Bab-el-Mandeb  on  the  one  side,  and  to  those  of  Gibraltar  on 
the  other,  the  bays,  gulfs,  inland  seas,  &c.  are,  as  it  were,  in  a  sort  of  equilibrium, 

•  Desmarets,  Encyd.  Method.  G^o.  Phys.  i. 

t  See  Book  ii.p.  26.  ^  Bacon.  Nov.  Orgran.  L.  ii.  Aphop.  27. 

,  %  Phys.  Geog.  1. 3^5.  Comp.  Buffon,  Preuves  de  la  Theorie  de  la  Tenre,  Art  6.  The  line 
rawn  by  Button  passes  above  the  ley  Sea. 
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it  least  wiA  respect  to  munbers ;  ^diile  the  mass  of  Africa  10  not  penetrated  by  on^ 
single  ana  of  the  sea.  The  new  continent,  on  the  contraiy,  having  only  one  consi*- 
derable  gulf,  that  of  California,  or  the  sea  of  Yenneille,  on  its  western  shore,  pre** 
sents  on  the  opposite  coast  a  chain  of  gulfs  and  inland  seas;  and  when  these  are 
wantiiig,  some  immense  river  is  found  to  supply  the  hnk.  It  is  time,  then,  for  geolo* 
gists  to  cease  from  copying  Bufibn,  when  he  would  represent  the  two  continents  as 
exiubiting  more  breaks  and  inlets  on  the  east  side  than  on  the  west. 

Let  us  now  pa9s  from  this  view  of  the  inequalities  which  the  horizon- 
tal profile  of  our  globe  exhibits,  to  an  examination  of  those  which  result 
60m  a  perpendicular  section. 

Mountains  form  the  most  considerable  eminences  on  the  surface  of  the  earth,  and 
have  their  descent  more  or  less  rapid.  We  must  distinguish  th^n  from  "  plateaus," 
w  upland  plains,  which  consist  of  great  masses  of  elevated  land,  commonly  fbrming 
the  centre  of  continents  or  of  islands,  but  the  sides  of  which  are  long  and  extended, 
tnd  with  but  Uttle  apparent  declivity.  A  plateau  may  have  upon  its  elevated  surface 
mountains,  plains,  and  valleys.  Some  of  them  are  sufficiently  inclined  to  allow  the 
iraters  which  accumulate  upon  them  to  flow  down;  thepe  are  others  which  preserve 
the  same  level  throughout  a  gr^at  extent,  and  where  the  nvers  do  not  find  any  outlet 
We  meet  with  some  plateaus  of  the  latter  sort  in  Europe,  principally  in  Croatia 
and  in  Camioha,  but  ^y  are  of  small  dimensions.  In  order  to  see  them  in  perfec- 
tion, we  must  visit  Tartary,  Persia,  and  the  centre  of  Africa.*  These  plateaus  have 
their  general  level  more  elevated  than  the  rest  of  the  continent;  they  seem  to  be  the 
most  ancient  masses  of  land,  and,  as  it  were,  the  nuclei^  or  kernels,  round  which  the 
additional  soil  accumulated. 

Mountains,  in  their  exterior  forms,  present  some  varieties  which  strike  I  F^rmt  of 
even  the  most  inattentive  observer,  and  which,  at  first  sight,  may  lead  us  I  ">o"»***^ 
to  presume  that  there  iis  some  difference  in  their  internal  composition.  The  highest 
mountains  most  frequently  present  a  surface  of  naked  rock,  but  the  nature  of  the 
rocks  produces  varieties  iA  their  sections  and  outlines:  here,  they  shoot  up  into  the 
form  of  enormous  crystals,  with  sharp  angles,  heaped  up  and  supported  by  each  other; 
in  anotiier  part,  vast  and  elevated  masses  are  crowned  with  circular  suummits,  which 
rise  inta  the  air  with  less  boldness.  Sometimes  there  appears  an*  immense  steep  and 
abrupt  surface,  which  lays  q>en  to  view,  as  it  were,  the  entrails  of  the  mountain  it^ 
self.  We  describe  these  appearances  uAder  the  na^es  of  needles,  peaks, 
teeth,  horns,  domes,  breeches*!  Next  in  order  to  theto  broken,  arid,  and 
steep  summits,  we  see  mountains,  the  forms  of  which  bear  a  character  of  tranquillity, 
an  indication  of  their  slow  and  Successive  formation;  these  mountains,  whicli  are  still 
con»derable,  formed  by  strata  or  layers  variously  inclined,  generally  exhibit  an  infi- 
nite variety  of  f<Mrma,  in  consequence  of  the  changes  to  which,  from  numberless  causes, 
they  have  been  subjected.  In  one  place,  a  vast  amphitheatre  is  seen  rising  in  ma- 
jestic and  regular  gradation,  like  the  RinneguUa  in  West  Gothland,  j;  In  another 
there  is  a  large  mass  cut  perpendicularly,  and  presenting  the  form  of  an  altar  Uke  the 
table  mountain  at  the  Cape  of  Good  Hope.  There  are  mountains  in  China,  which 
have  the  appearance  of  the  head  of  a  dragon,  a  tiger,  or  a  bear.§  In  other  places, 
you  see  a  labjrrinth  of  rocks  rising  like  pillars,  as  at  Adersbach  in  Bohemia,  or  in  one 
^ngle  mass  in  the  form  of  a  large  nine-pin,  as  Mont  AigUiUe  in  the  province  of  Dau- 
phin6.|)  We  see  some  also  near  Enyionne  in  the  Valais  which  recal  the  figure  of  the 
old  French  frizzled  wigs,  (permques  motUomUs.)  But  the  most  common  appearances 
are  those  fonred  by  layers  of  stones,  in  an  imdulated  or  furrowed  shape. 

Afier  these  mountains  of  the  second  rank,  we  find  hills  more  or  less  lofty,  which, 
<m  all  sides,  present  to  Ithe  eye  but  little  elevation,  and  a  gentle  declivity.     These 

*  See  the  articles  Torfory,  Pgrtia,  See 

t  Humboldt,  SaustuKe,  Pallas,  etc  -  See  the  articles  Alpt,  Apenrnnet^  Pyreneet^  Amktt  &c. 
t  Mem.  de  PAcad.  de  Stockholm,  1747,  pi.  iii. 
S  OabecVs  Voyage  to  Ckina,  266,  in  Swedish. 

f  Lancelot,  lea  Menreillea  du  Dauphine,  dans  les  Mem.  de  I'Acad.  des  Inscriptions,  torn.  ix. 
^*asBmre,  Voyage  dans  les  Alpes,  sec^  1061. 
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hills,  furrowed  by  streams  of  running  water,  pilen  gradually  slope  awmy,  and  at  last 
lose  themselves  in  the  plains.  Sometimes  their  sides  are  so  rugged  and  precipilous 
as  to  produce  on  the  mind  almost  all  the  picturesque  eflle^t  of  hi^  mountains. 

The  peaks,  or  higher  parts  of  mountains^  formed  by  volcanic  agency, 

differ  very  much  from  the  usual  forms.  Their  conicd  or  pyramidal  masses 
are  distinguished  by  their  regularity  even  when  they  have  been  broken  off,  or  truncated, 
by  some  accidental  cause.  Their  towering  summits  seem  to  menace  the  neighbour* 
ing  country.  The  basaltic  mountains  also  present  an  appeanince  not  less  striking, 
wh6n  they  are  not  covered  and  concealed  by  other  soil.  Their  sides  display  to  the 
view  dose  ranges  of  immense  pillars  or  cause-ways,  which  seem  to  be  the  production 
of  giantSw  The  description,  however,  of  all  the  forms  which  these  rocks  exhibit, 
would  lead  us  away  from  the  subject  of  this  book. 

There  is,  however,  one  eccentricity  of  nature,  if  it  may  be  so  called^ 

which  deserves  to  be  noticed  here,  namely  mountains  bored  through. 
Some  have  supposed  that  such  perforations  have  been  accomplished,  in  part  at  lea^ 
by  the  persevering  industry  6f  man.  The  Pierre-Pertuise  m  Mount  Jura,  and  Pau- 
silippo  near  Naples,  are  instances  of  this  kind.  But  nature  has  left  unequivocal 
marks  of  her  power  in  other  phenomena  of  this  kind.  The  Toi^hat  in  Norway  is 
pierced  by  an  opening  one  hundred  and  fifly  feet  high,  and  three  Uiousand  long.  At 
certain  seasons  of  the  year  the  suit  can  be  seen  darting  its  rays  from  one  extremity 
to  the  other  of  this  vault*  Near  New  Zealand  there  is  a  rocky  arch  through  which 
the' waves  of  the  sea  pass  at  high  water.  These  phenomena  differ  from  caverns^ 
only  from  the  circumstance  of  having  a  passage  entirely  through. 

Another  general  point  of  view,  in  which  mountains  may  be  considered, 

is  their  position  relatively  to  each  other.  Some  are  completely  insulated, 

more  particularly  those  of  a  volcanic  origin;  it  is  the  same  also  with 
those  of  a  calcareous  nature  and  some  others.  Both  China  and  Iceland  furnish 
many  examples.!  The  rock  of  Gibraltar  and  the  fortress  of  GwaUor  in  Hindostan 
are  of  this  description.  We  may  also  mention  Mount  Aomos,  where  a  whole  people 
supported  a  siege  against  Alexander.^  Mountains  are  seen  most  frequently  in 
groups.  Sometimes  chains  branch  out  from  a  common  centre  in  angular  directions. 
Sometimes  the  ceptre  masis  itself  is  a  lofty  chain,  straight  or  curved,  whence,  at  dif- 
ferent periods,  secondary  chams  have  apparently  been  formed ; — ^the  Alps  may  be 
placed  in  this  class.  Sometimes  we  see  irregular  groups  of  several  chains,  among 
which  no  one  in  particular  can  be  ranked  as  the  principal.  Such  are  the  collections 
of  mountains  in  Asia  Minor  and  in  Persia.  But  the  most  remarkable  sort  is  that  of 
long  connected  chains,  which,  hke  the  Cordilleras  des  Andes  in  South  America,  con- 
tinue for  hundreds  and  even  thousands  of  leagues,  nearly  in  one  constant  direction, 
having  on  both. sides  regular  layers  or  ranges  of  inferior  mountains,  but  sending  off 
very  few  secondary  chains.  These  great  chains  evidently  bear  the  stamp  of  the 
highest  antiquity,  and  seem  to  have  been  the  silent  witnesses  of  the  creation;  it  is 
upon  their  summits  and  their  sides  that  we  can  read  the  history  of  the  globe  in  charac- 
ters more  distinctly  defmed,  than  even  those  which  the  Alps  and  the  Pyrennees 
afford. 

conoeetkm  of  In  general  all  the  chains  of  mountains  in  the  same  continent,  seem  to 
•'*****^  have  a  mutual  connection  more  Or  less  apparent:  they  form  a  sort  of 

frame  work  to  the  land,  and  appear,  in  the  origin  of  things,  to  have  determined  the 
shape  which  it  was  to  assume;  but  this  analogy,  were  we  to  generahse  too  much, 
would  lead  us  into  error.  There  are  many  chains,  which  have  very  little,  or  rather 
no  affimty  to  each  olher.  Such  are  the  mountains  of  Scandinavia  and  of  Scotland ; 
mountains  as  independent  as  the  character  of  the  nations  who  inhabit  them. 

In  making  use  even  of  the  word  ''  chain,''  great  caution  is  required.  A  chain  may 
be  defined  to  be  a  series  of  mountains,  whose  bases  are  continuous;  but  then  we 
must  not  push  the  meaning  of  the  word  '*  base"  too  far.  It  would  perhaps  be  of  ad- 
vantage to  understand  by  this  term  only  the  visible  foot  of  the  mountain,  or  at  most 

•  Pontoppidan'8  Natural  History  of  Nornray».i.  75—79,  (in  Dani^.) 
t  BergmaoD,  Geog.  Pbyaiquc,  i.  171.  ^  Quint  Curt. 
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the  interior  strata,  which  can  he  easily  traced  near  the  surface.  At  any  rate,  we 
niust  beware  of  considering  collections  of  hiUsi  or  banks  of  sand,  as  continuations  of 
chains. 

We  must,  however,  acknowledge,  that  the  name  of  chains  is  not  sufficiently  gene- 
ral, and  that  it  would  be  better  to  reserve  this  word  for  the  subdivisions,  and  to  em- 
ploy the  *'  terra  syBiem  of  mountains,"  or  ^*  mass  of  mountains,"  to  denote  a  collec* 
tion  or  combination  of  many. chains. 

Mountains,  whether  insulated  or  in  groups,  exhibit  on  both  side^  de-  I  DecKvitietor 
divities  which  are  either  gentle  and  long,  or  rapid  and  broken.  We  |  ■••"«»***«>^ 
ought  particularly  to  remark  this  general  fkct,  that  the  greater  number  of  the  princi- 
pal mountains  have  one  of  their  sides  very  sleep,  and  the  other  of  a  very  gradual 
slope.*  The  Alps,  for  example,  are  much  more  rapid  in  their  descent  on  the  Itahan 
side  than  on  that  of  Switzerland.  On  the  contrary,  the  Dophrihes,  or  ScandinaVi^ 
Alps,  have  a  much  steeper  declivity  to  the  west  and  north-west,  than  towards  th^, 
south  and  east  The  Pjrrennees  are  steeper  towards  the  south  than  the  north;  the 
mountains  of  the  Asturias  are  the  reverse ;  but  those  of  the  Sierra-Morena,  and  par- 
ticularly ih&  Alpujarras  in  Grenada,  seem  to  he  steepest  and  most  abrupt  towards 
the  south.  Mount  Atlas  and  Mount  Libanus  border  the  Mediterranean  with  bold 
and  craggy  declivities.  But,  with  regard  to  the  latter  at  least,  it  is  certain  that  to- 
wards the  Euphrates  it  is  far  from  steep.  Mount  Taurus  (supposing  it  to  terminate 
at' the  source  of  the  Euphrates)  exhibits  two  very  diflbrent  declivities;  for  in  Cara» 
mama,  and  Natolia,  the  descent  is  very  abrupt  towards  the  south,  while  there  are 
some  very  extended  .upland  plains,  or  plateaus,  towards  the  north:  in  Armenia,  on 
the  contrary,  the  declivily  on  the  north  side  is  very  rapid.  The  Ghauts,  in  the  penin- 
sula on  this  side  the  Ganges,  have  precipitous  hUls  directly  towards  the  west,  and 
long  and  rather  gentle  slopes  towards  the  east  Thus  there  is  no  constant  rule; 
every  thing  depends  up<m  local  circumstances.  In  general  this  inequality  in  the  de- 
clivities takes  place  only  because  the  chains  of  mountains,  when  most  distinct,  are  in 
a  great  measure  nothing  but  the  abrupt  borders  of  long  upland  plains,  or  plateaus 
oblicpiely  inclined,  of  which  the  surface  of  the  globe  seems  to  be  composed.  We 
ought  also  to  distinguish  the  mountains,  which  xlescend  by  degrees,  or  successive 
bcmks,  a  circumstance  attributed  sometimes  to  the  sinking  of  parts  of  the  soil,  which 
had  been  of  a  different  nature  from  the  rest,  and  sometimes  to  the  action  of  the 
water  which  formerly  may  have  flowed  at  the  base  of  these  mountains. 

Valleys  are  formcKl  by  the  separation  of  chains  of  mountains  or  of  hills.  Those 
which  are  formed  between  hi^  mountains  are  commonly  narrow  and  long,  as  if  they 
had  originally  been  only  fissures  dividing  their  respective  chains,  or  for  the  passage 
of  extensive  torrents.  The  angles  of  their  direction  sometimes  exhibit  a  singular 
symmetry.  ^^  We  see  in  the  Pjrrenees,"  saysf  M.  Rajrmond,  '*  some  valleys,  whose 
Mdient  and  re-entrant  angles  so  perfectly  correspond,  that  if  the  force  which  sepa- 
rated them  were  to  act  in  a  contrary  direction,  and  bring  their  sides  together  again, 
they  would  unite  so  exactly,  that  even  the  fissure  would  not  be  perceived."  This 
fact  has  been  observed  in  the  Alps  for  the  first  time  by  Bourguet,  who  has  gene- 
laUsed  it  too  much;|  for  there  are  some  valleys,  situated  on  a  high  level,  totally  dif- 
ferent We  see  some  which  have  a  great  extent  in  length  without  being  cut  into  any 
anglea  whatever,  forming  a  sort  of  elevated  plains ;  such  are  generally  those  which 
lie  on  the  side  of  the  principal  chains,  the  Yalais,  for  example.  There  are  others 
which  are  large  or  sweUing;  Bohemia  or  Cachemire  are  instances  of  this  sort.  It 
is  asserted,  that  they  have  been  the  basins  of  some  an6ient  lake,  which  had  become 
<hy  from  the  brealung  down  of  the  bank  or  dam  formed  by  the  surrounding  moun- 
ttms.  This  hjrpothesis,  developed  by  Lamanon  and  Sulzer,§  appears  I  vaiiey  in  tiie 
to  be  one  of  the  best  founded  of  any  which  geologists  have  proposed.  |  ^^  of  *>«i*<»« 
There  are  also  some  highly  situated  yalleys,  containing  rivers  and  lakes  which  have 
liot  outlets  or  streams.    There  is  a  remaricable  example  of  this  in  Peru,  in  the  large 

*  Belam^^rie,  Theorie  de  la  Terre,  etc.  f  Observations  sur  lea  Pyr^n^es. 

#  Menioire  lur  la  Theorie  de  la  Terre,  k  la  suite  des  Lettres  Philosophique  sur  )es  Sels  et 
Cridtauz,  p.  181.     Comp.  Bufl'on,  Hist.  Nat.  edit.  12mo.  i.  p.  105. 

§  Sulz^r,  Encyclop.  Method.  Phyt.  Gcogr.  i.  art  Delaro^tberie,  ^  1514,  8tc. 
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valley  which  contains  the  lake  of  Titicaca.  Central  Asia  abounds  in  snch  tallejtr. 
Several  nearly  of  the  same  sort  are  to  be  met  with  in  other  countries;  and  nn^ 
more  will  one  day  be  discovered  in  the  interior  of  Africa. 

High  valleys  present  also  some  remarkable  circumstances  as  to  their 
form.  Some  have  declivities  equal  on  all  sides;  others  slope  only  on  one 
side,  and  to  a  great  extent,  while  the  opposite  side  is  steep  and  abn^.  Most  of 
these  high  valleys  have  their  surface  upon  a  level  with  the  summits  of  Uie  secondary 
mountains  in  the  neighbourhood.  The  level  of  the  lake  of  Joux,  in  a  valley  of 
Mount  Jura,  is  considerably  higher  than  that  of  the  lake  of  Geneva.*  In  a  few  m- 
stances  these  high  valle3rs  have  been  observed  to  enlarge  themselves  at  different  and 
successive  periods,  and  gradually  to  become  identified  with  the  plains.  They  have 
been  for  ages  almost  completely  barred  and  confined  by  some  projecting  angle  of  the 
chain  of  mountains,  which  girds  them  in.  The  sort  of  narrow  passage,  by  which 
we  enter  into  these  valleys,  is  called  a  pass  or  defUo,  and  as  formerly 
each  valley  contained  a  small  independent  nation  or  tribe,  these  parses 
are  called  by  the  French,  '^  les  portes  des  nations."  Such  were  the  passes  of  Cau- 
casus, the  Caspian  passes,  the  pass  of  Issus,  rendered  celebrated  by  the  victory  of 
Alexander;  that  of  Thermopylce,  immortalized  by  the  devoted  patriotism  of  l^oni* 
das  and  his  band  of  Spartans.  The  Caudins  Furculee,  where  Rome  saw  the  glory 
of  her  unjust  arms  deservedly  tarnished.  There  is  between  Norway  and  Sweden 
one  of  these  passes,  formed  by  several  masses  of  rock,  cut  by  nature  into  the  shape 
of  long  parallelograms,  and  which  have  between  them  a  passage,  shut  in  by  perpen- 
cular  walls.  TMs  pass  is  near  Skierdal.  Another  of  the  sapoe  kind  is  at  *<  Port- 
field,"  or  the  mountain  of  the  gate.f  These  openings  exactly  resemble  those  by 
which  the  Hudson  River  in  North  America  passes  through  successive  chains  o^ 
mountains,  which  seem  desirous  of  checking  its  course.;|;  The  Cordilleras  of  the 
Andes  present  the  most  stupendous  passes -of  this  kind,  that  are  known;  they  are 
LowTftHeyt.  |  from  four  to  five  thousand  feet  deep.§  The  lower  valleys  appear  to  us 
under  a  very  different  aspect;  they  widen  as  they  recede  from  the  secondary  moun- 
tains from  which  they  dnginate,  and  gradually  lose  themselves  in  the  plains.  Their 
opposite  angles  generally  correspond  very  regularly,  but  these  an^s  are  very  obtuse. 

Plains,  like  valleys,  are  of  two  classes:  the  high  plains,  which  are 
found  between  two  chains  of  mountains,  are  frequently  of  great  extent, 
and  are  placed  as  it  were  upon  the  shoulder  of  Ae  secondary  mountains:  such  are  the 
elevated  plains  of  Tartary,  of  Persia,  and  probably  of  the  mterior  of  Africa.  The  plains 
of  Quito  are  12,000  feet  above  the  level  of  the  sea:  those  of  Karakorum,  in  Chinese 
Mongolia,  are  probably  as  elevated.  The  low  plains,  whose  soil  is  composed  of  sand, 
gravel,  and  shells,  seem  formerly  to  have  been  the  basins  of  interior  seas.  Such  are  the 
plains  on  the  north  side  of  the  Caspian,  the  large  plain  to  the  south  of  the  Bahic, 
and  that  through  which  the  river  of  the  Amazons  flows;  the  Tehama  of  Arabia,  the 
Delta  of  Egypt  and  others  of  a  similar  nature;  which  seem  to  have  been  once  covered 
by  the  waters  of  the  ocean  and  its  gulfs. 

The  coasts  or  shores  of  the  sea,  and  of  lakes,  deserve  also  great  attention.  These 
are  the  extreme  limits  of  our  system  of  mountains.  Some  shores  are  broken  and 
steep;  this  happens  when  a  mass  of  rock  extends;  either  beneath  or  above  the  sur- 
face of  the  soil  quite  to  the  water ;  as  in  Gallicia,  in  Bretagne,  in  Norway,  and  in 
Scotland.  This  description  of  coasts  admits  of  two  subdivisions.  Ist,  We  have 
those  which  are  abrupt  and  broken,  and  as  it  were  notched,  formed  by 
various  masses  of  rocks  united  at  their  bases,  either  above  or  beneath 
the  surface  of  the  water:  these  rocks  often  form  clusters  of  islands,  which  surrou|id 
the  coasts;  such  are  the  "  garden  of  the  king,"  and  of  the  "  queen,"  at  Cuba,  the 
archipelago  of  Mergui  m  India,  the  coasts  of  New  South  Wales,  the  Skierg6rd  of 
Norway  and  Sweden.     This  class  may  again  be  subdivided  according  as  the  8tee{>> 

•  Saussore,  Voyages,  p.  376,  $qq, 

t  Bergmann,  Geog.  Phyrique,  i.  185.   Cronstedt  Description  de  la  lemptie,  dans  les  Mem. 
de  I'Acad.  de  Stockholm,  17o3,  p.  ^5, 
t  Kalm's  Travels  in  America,  iii.  101.  (in  Swedish.) 
§  Humboldt,  Yues  des  CordUlsras^  p.  9. 
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MB  of  die  ahorOf  arises  from  true  gnmitie  and  other  locks,  or  from  those  masses  of 
ooral  formed  by4he  polyjii  which  fill  the  seas  between  the  two  tropics.  2dly,  We 
have  coasts  where  the  shore  or  boundary  is  equally  steep  above  and  below  the 
surfitce  of  the  water,  lea^^ng  the  sea  itself  qmte  free;  these  are,  Mrictly  speaking, 
the  ^'ste^  coasts."  Such,  in  general,  are  those  of  the  MediterraiAhi  and  of  the 
Black  Sea:  those  of  Dalmaitia  and  some  parts  of  the  Archipelago  more  properly 
b^ang  to  the  fir^  diviaon.  America  possesses  ecarcely  any  other  variety  of  coasts  on 
thejiide  of  the  FW^ifict)cean,  be^nning  at  Cape  Horn  and  proceeding  to  Behnng's 
Straits.  This  is  the  laigest  ^continuation  of  steep  shores  known  upon  the  globe. 
Mariiiera  call  a  coast  hM  l^ufl^  when  it  meets  the  ocean  witB  a  rapkl  declivity,  and 
dear,  whenut  is  not  bristled  with  rocks.  * 

Low  coasts  are  formed  by  land  of  a  aoBm  quality,  approaching  the  I  eot^i  ibmied 
miter  by  a  gentle  and  gradual  slope.  These  may>  be  thus  classed;  |  >7iMih> 
1.  Cibasts  formed  by  hills.  Such*are  those  of  all  the  DibLsh  islands,  of  Scania  and 
Poni^rania,  consisting  chiefly  of  calcafeous  matter.  Shores  of  this  kind  seem  more 
par^ulariy  to  belong  to  lakes  and  small  inland  seas,  ^thoughindeed  the  basiBS  con- 
taining these  are  ofton  surrounded  by  steep  shores,  as  grand  and  bold  as  those  wfaidi 
bonier  the  ocean*  2.  Flat  coasts,  formed  by  sands  and  substances  I  g««i  «»rf 
which  the  sea  has  deposited.  T^iese  appear  under  the  form  of  sandy  or  |  StJ* '^  ** 
marshy  plains,  imd  extend  a  long  way  into  the  sea,  leaving  the  water  more  or  less 
shaDow.  They  are,  however,  of  various  kinds.  They  are  spmetimes  hke  those  in 
Gascogi^  and  Jutland,  the  andent  sideus  of  k^  hills,  round  which  the  sea  has  col* 
lected  nutsses  of  sand,  which  are  eithw  fixed  or  shiiting:  eometimes  they  are  a  sort 
of  downs*,  formed  by  the  sea,  together  with  soil  dspostted  1^  large  rivers,  as  in  Hol- 
land, in  Eg3rpt,  and  at  the  mouth  of  the  Mississippi.  A  collection  of  shmy  mattel*  is 
also  sometimes  fcmned  by  the  ocean,  as  in  the  fiat  and  flooded  knds  on  the  shores 
of  French  Guiana*  .  The  low  coastei  are  sometimes  exposed  without  any  natinral 
rampart,  to  all  the  fiiry  of  the  waves,  and  then  we  may,  with  Tacitus,  be  imoertain 
whether  to  regard  them  as  constituting  a  part  of  the  land  or  a  part  o£  the  sea;  others 
aresecmred  by  a  chain  of  downs  that  are  fixed  and  mipgled  with  rocks  like  North 
JiAland.  It  was  only  hy  a  skilful  and  persevering  imitation  of  these  natural  barriers, 
that  the  Dutch  recovered  the  soil  of  their  country  firom  the  empire  of  the  ocean. 

Ishinds  of  great  extent  exhibit  on  a  small  scale  the  same  appearances  |  fiitniti. 
as  the  continents  do  on  a  large  on^«    The  smaller  islands,  however,  deserve  a  dis- 
tinct constderation.    These  may  be  classed  in  various  ways.    They  are  single,  or  in 
groups  or  chains.    Among  the  low  or  flat  islands,  there  are  some  which  |  nnu 
are  only  banks  of  sand,  scarcely  raised  above  the  surfisice  of  the  water;  sometimes 
they  consist  of  masses  of  shells  or  petrifactions,  as  the  isles  o(  Lachof  to  the  north 
of  Sfteria,  which  are  nothingbutmassesof  ice,  sand,  and  the  bones  of  the  mammoth. 
The  grefiter  number  of  the  islands  of  the  South  Sea,  formed,  or  at  least  enlarged  by 
polypi,  are*con^posed  solely  of  coral  or  madrepores.     Among  the  more  |  ¥oimirfe. 
Novated  islands,  we  find  very  many,  which  owe  their  foundation^  in  a  .great  measure 
at  least,  to  the  action  Of  volcanoes,  wluch,  afler  bursting  forth  from  the  original  sum- 
wii  of  the  island,  have  continued  to  discharge  lava  from  their  crater  in  all  dnections, 
until  by  slow  and  gradual  accumulation  they  have  formed  those  vast  and  lofty  peaks, 
which  serve  as  land  marks  to  the  distuit  mariner.     When  groups  of    chaimnd 
islaads  are  traced  near  each  other^  we  may  fairiy  conjecture  that  they    SSSSL 
sre  only  the  difierent  summits  of  one  extensive  submarine  mass^      So  also,  when 
tb^  appear  to  foUOw  one  constant  direction,  ikey  probably  form  only  the  eminences 
of  a  eham  of  submarine  mountains.  •  Such,  when  situated  in  the  same  line  with  the. 
pmoiontory  of  a  ccmtinent,  or  with  mountains  on  shore,  may  be  considered  as  a  con- . 
tioQation  of  the  diain.    Tims,  it  is  evideitt,  the  Kurile  islands  connect  Yeso  or  Jesso 
with  Kamtchatisa,-  in  the  same  way  as  the  great  and  small  Antilles  connect  the  two* 
eontinents  of  America.    But  to  make  the  observation  hold,  the  intervals  which  sepa- 
rate the  islands  must  either  be  very  small,  or  be  filled  up  with  rocks  and  shoals  be- 

4  • 

*  The  low  and  flat  ground  at  Yarmouth,  in  Norfolk,  between  the  sea  and  the  river,  is  called 
the  Danes  or  Dainea,  evidently  from  the  French  word  <«  Dunes."    T. 
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Death  the  surfaceY  so  asto  preafrve  mdirokeii  the  contiiiuity  of  iine  faaaea  of  these 
maritime  mountains.  Thus,  the  supposed  connection  between  the^Canary  Islands, 
the  Azoresj  and  mount  Atlas  in  Africa,  though  possible,  requires  to  be  verified  by  re- 
peated 80un<hng8,  so  as  to  discover  the  nature  of  the  bottom  of  the  intervening  sea* 
Mountain^^  general,  have  no  precise  and  regular  direction.  The  chains,  aoaner 
or  later,  bend  and  deviate  into  a  curve,  and  frequently  lose  themselves  in  plateaus, 
or  upland  plains.  •  • 

We  must  not  therefore  give  the  reins  to  our  iihagination,  and  pretend 
to  trace  entire  series  of  terrestrial  and  submarine  chains,  and  thus  form 
a  frame- work  for  the  globe,  which  has  no  existence  in  nature.^  It  is  not 
sufficient  to  see*  upop  a  map,  that  there  is  in  a  particular  place  a  division^in  the  seas. 
There  are  many  such  divisions  in  the  worid,  which  afford  <io  traces  whatever  of  moun^ 
tains,  but  only  of  extended  plateaus,  or  upland  plains,  which  rise  with  a  gentle  incli- 
nation on  both  sides,  oftenCor  the  space  of  a  hundred  leagues.  We  meet  .with  no 
lofty  mountains,  but  a  collection  of  hilk,  in  the  centre*  of  European  Russia,  althou^ 
this  is  the  centre  whence  some  of  the  largest  rivers  of  Europe  diverge.  Nay,  there 
is  actually  in  Russian  Poland,  between  the  Niemen  and  the  Duina  on  one  side,  and 
the  Dnieper  and  Dniester  on  the  other,  a  point  of  division,  which  affords  no  sensible 
elevation  whatever,  and  where,  instead  of  the  mountains  laid  down  by  Buache,  tra» 
vellers  have  discovered  only  a  marshy  plain.  Even  about  the  middle  pf  the  course  of 
the  Dnieper,  there  is  ja  mountainous  elevation,  consisting  of  pebbles  and  diells, 
which  that  river  passes  through,  following  a  deep  fissure  or  glen,  in  which  it  runs.! 
On  the  other  hand,  the  Niemen  passes  round  some  hills  of  Eastern  Prussia,  much 
more  elevated  than  the  point  of  division  of  the  waters,  as  is  shown  in  Fig.  48,  which 
is  the  profile  of  Eiurope,  between  the  Baltic  and  the  Black  Sea.  A  total  difference 
may  be  observed  between  this  profile,  and  that  whieh  the  same  quarter  of  the  world 
presents,  bisected  in  the  direction.of  the  gulfs  of  Genoa  and  Hfui^urg,  (Fig.  49.) 
and  both  these  again  form  a  contrast  with  that  of  the  plateau  of  Mexico,  (Fig.  60.) 
and  of  South  America,  (Fig.  51.)  one  of  which  is  copied  from  the  original,  in  the 
possession  of  M.  Humboldt,  and  the  other  from  a  scale  of  heights,  published  in  his 
travels.  Wa  may  easily  judge  into  what  absurdities  we  may  be  led,  should  we  have 
recourse  to  any  general  system  whatever,  for  the  purpose  of  discovering  facts,  of 
which  observation  alone  can  point  out  to  us  the  astonishing  variety, 
flpi^mim^  I  The  system  of  Buache  has  given  rise  -to.  those  chains  of  submarine 
ttMioa.  I  mountains,  which  do  not  in  (ati  exist,  but  which,  nevertheless,  make  a 

figure  in  some  theories  of  the  earth.  A  detached  island,  a  sand-bank,  a  reef  of  rocks 
at  the  surface  of  the  water,  are  sufficient,  in  this  author^s  opinion,  to  indicate  a  sub- 
marine chain,  between  two  points  of  the  world,  however  distant  from  each  other. 
Nay,  sometimes  he  has  not  deigned  to  assign  any  reasons  whatever  for  his  conjec- 
tures. For  example,  he  would  represent  Iceland,  the  Faroe  Isles,^  and  .those  of 
Shetland,  as  forming  one  submarine  mountain  between  Greenland -and  Nor- 
way, notwithstanding  that  there  is  a  deep  sea  between  Norway  and  Shetland;  and 
that  from  the  direction  of  the  mountains  being  parallel,  and  not  converging,  these 
chains  *could  in  fact  never  coincide.  Besides,  the  basaltic  nature  of  ScoUand,  of 
Ireland,  of  Faroe,  and  of  Iceland,  seem  to  point  out  an  acient  union  of  the  British 
Inlands  Mrith  Greenland,  rather  than  with  Norway.  In  the  same  way,  the  submarine 
chains  of  the  South  Sea,  have  in  general  a  direction  quite  difierent  firom  that  which 
Buache  ascribes  tp  them,  according  to  the  uncertain  discoveries  of  his  time.  They 
have  not  the  least  connection  either  with  Mexico  or  South  America,  any  more  than 
with  the  imaginary  Austral  continent  Many  of  these  chains  of  islands,  and  particu- 
larly those  whieh  are  the  most  insulated,  have  a  veiy  remarkable  direction,  but  en- 
tirely opposed  to  the  system  of  Buache;  they  extendfrom  north-west  to  sotuth-eastt 
in  the  direction  of  the  magnetic  axid  of  the  earth. 

*  Pb.  Buache,  Essai  de  Geograpliie  physique,  dans  les  Mem.  de  PAcad.  dei  Sciences^  1752; 
p.  399. — Comp.  Lehmann,  Specimen  chorographix  generalis,  tfactus  roontium  primaries  aia- 
tens.    Petrop.  1762. 

f  Hydrographical  chart  of  Poland,  by  Roustan  and  Komarzewski.  Bfap  of  Bizzi-Zannoni« 
es  by  Bllf^  StibielowiU  and  Niemcewski  of  Wihia. 
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Let  US  however  examine,  notwithstanding  the  erroneous  hypotheses 
of  our  predecessors,  whether  we  cannot  introduce  general  views  ihore 
confommble  to  th^  truth,  in  our  attempts  to  trace  some  sort  of  constant 
analogy,  in  the  direction 'of  the  mountakis  of  the  two  continents. 

If  we  draw  a  line  from'  the  centre  of  Thibet,  across  Chi^iese  Mongoha,  towards 

Okotsfc,  and  thence  toward^Ca]^  Tchutchi,  of  the  eastern  promontory  of  Asia,  this 

foe  will  in  general  coincide  with  an  immense  cl^^  o^  mountains,  which  run  from 

the  sonth-west  to  the  north-east,  and  every  where  descend  very  rapidly  towards  the 

Indian  and  Bacific  Oceans;  while  on  the  other  hand,  they  extend  themselves  towards 

Ihe  Icy  Sea,  in  plains  and  secondary  hills.     It  is  pri^able  that  we  may  one  day  be 

able  to  reduce  to  the  same  rule,  the  chain  of  Lupata,  called  the  ''  Spine  of  the  world,'' 

/Which  is  situated  in  Africa;  at  least,  the  shor^  chain  from  the  Cape  of  Good  Hope  to 

that  of  O^tfdafui,  in-a  direction  oftsouth-somh-west,  and  of  north-north-east,  which  is 

nearly  the  same  direction  as  the  great  chain  of  Asia;  but  we  are  still  ignorant  of  the 

declivities  of  these  mountains.     We  may  consider  the  lofly  and  steep  mountains  ff 

Arabia  Felix*  as  the  link  which  connects  the  mountains  of  Lupata  with  the  plateaus 

and  mountains  of  Persia,  on  the  side  of  Thibet. 

ii'rom  Behring's  Straits  to  Cape  Horn,  if  we  follow  the  western  coasts  of  America, 
we  shall  find  one  unbroken  chain  of  the  highest  moyntains  of  our  globe.  This  chain 
occasionally-bends  a  little  4nto  the  interior,  but  it  more  frequently  closely  borders  the 
ocean,  with  a  range  of  steep  and  bold  shores,  and  someiimes  with  the  most  tremen- 
dous precipices..  On  the  other  side,  the  outlets  of  lakes,  {ind  tile  direction  of  the 
grtot  rivers,  evidently  show  that  nearly  the  wh6le  surface  pf  America  inclines  towards 
the  Atlantic  Ocean.  * 

It  follows  from  these^  combined  observations,  that  the  greatest  chains  [  omt  ehaUu 
of  mountain^  upon  the  face  of  our  gl^be  are  ranged  in  a  circle  rouhd  the  |  ^^^t^^'^*^ 
Great  Ocean,  and  the  Indian  Sea;  that  they  more  frequently  exhibit  steep  and  rapid 
descents  towards  that  immense  basin,  which  they  surround,  and  long  and  compara- 
tively gentle  declivities  on  the  opposite  coasts;  that  in  short,  from  the  Cape  of  Good 
H<^  to  Behryig'd  Straits,  and  from  thence^  to  Cape  Horn,  the  eye  even  of  the  roost 
severe  and  scrupulous  observer,  cannot  fail  to  drsct>ver  some  links  of  an  arrangement, 
as  astonishing  ftbm  its  uniformity  as  from  the  immense  ex|ent  of  country  which  it 
embraces.  . '  • 

Let  us  stop  here  for  a  moment,  and  consider  this  great  fact  of  physical  geography. 
If  we  suppose  ourselves  placed  in  New  South'  Wales,  with  out  face  turned  towards 
the>north,  we  shall  see  America  on  eur. right,  Africa  and  Asia  on  our  left.  These 
continents,  which,  not  long  since,  we  could  not  even^  imagination,  consider  as  at 
all  approaching  eacl#other,  being  examined  from  this  point  of  view,  form,  as  it  were, 
one  whole,  the  structure  of  wlJch,  as  far  as  4t  is  known,  exhibits  in  its  grand  features 
a  most  amazing  symmetry.  A  chain  of  enormous  mountains  surrounds  a  vast.basin; 
thisblLsii^,  divided  into  two  by  a  large  mass  of  islands,  frequently  washes  with  its 
wajes  the  base  of  this  great  primifivoHshain  of  the  earth.  But  when  did  this  immense 
<^ain  of  granite  and  porphyry  shoot 'Up  from  the  bosom  of  the  waters?  Or  when  did 
those  lofly  secondary  mountains  sink  into  the  depths  of  the  ocean,  and  by  their  simul- 
taneous submersion,  form  that  steep  and  abrupt  range  of  coast,  which  predominates 
over  this  globe?  Shall  we  suppose  that  the  earth  was  formerly,  like  the  planet  Saturn, 
sorronnded  by  a  ring,  and  that  this  celestial  vault,  losing  its  equilibrium  jt  was  preci- 
pitated upon  the  surface  of  the  earth?  But  to  what  length  will  imagination  wander, 
^nboldened  by  seductive,  but  vague  and  inconclusive  analogies?  Let  us  .then  return 
to  Ae  old  continent,. and  recollect,  that  the  vast  regions  of  India  and  China,  contrary 
to  such  analogies,  axe  placed  to  the  south  of  this  great  girdle  bf  mountains;  that  the 
peninsula  beyond  the  Ganges  even  joins  that  astonishing  group  of  broken  and  inter- 
sected countries,  which  fill  the  centre  gC  the  great  basin;  and  that  this  is  as  it  were 
the  link  which  connects  with  the  present  continent,  those  grand  remains  of  a  former 
continent,  of  a  hemisphere,  which  seems  to  have  disappeared. 

*   Saete^n,  dans  Zach.  Astron.  Corresp.  zt    See  **  Arabia,"  vol.  i.  in  this  work, 
t  Comp.  ^place,  Syst.  <lu  Monde,  1.  iv.  ch.  9.  p.  255,  3d  editi 
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o«M^iMtt.  I  If  again  we  eoi^der  under  the  same'  point  of  view  the  whole  extent  of 
Slentt.  I  thp\wo  contihentB,  which,  in  regard  to  Uie  great  oeean,  is  placed  beyoad 
this  principal  chain  of  the  globe,  we  shaJl  perceive  that  the  greater  part  of  the  plateaos^ 
or  upland  levels,  and  of  &e  chains  o£  mountains,  incline  v^  generally  towards  tiie 
Atlantic  and  Northern  Oceans.  That  extent  of  waters,  vast  as  it  is,  iq^>ear8  theo 
only  like  a  canal,  If  we  compare  it  with  the  great  ^tcifit  Ocean*  The  steep  coasts 
which  IxN'der  the  Atlantic,  am  nothing  in  comparison  with  those  of  the  Cape  of  Crood 
Hope  and  of  Cape  Gardafui,  with  the  precipices  which  surround  the  seas  of  Kami* 
chatka,  of  Peru,  and  of  Chili. 

We  may  expect;  perhaps,  to  find  likewise  a  certain  general  anak^gj 
among  mountains,  in  regard  to  their  height;  but  we  must  at  once  con* 
fess,  that  we  are  still  l^ss  acquainted  >yth  the  real  height  than  with  the  direction  of ^ 
the  principal  chains  of  mountains.  Our^ieasuremeiUs,  whether  taken  trigpnometri- 
cally,  or  from  the  comparative  height  of  the  barometer,  have  been  made  to  no  greal 
^ent,  except- in  Europe  and  America.  But  in  such  general  observations  upon  the 
whole*  of  the  globe,  £urope  cannot  be  regarded  ^  a  very  important  paH,  or  as  a 
standard  of  comparison  mudi  to  be  depended  upon;  because  the  summits  of  our 
Alps,  such  as  Mount  Blanc,  Mount  Rosa,  the  Ortelos,  are  elevated  only  about  14^  or 
15,000  feet,  while  those  of  the  Cordilleras,  Cfairaborazzo,  Antisana,  and  Pichiiiehay 
tower  to  the  height  of  19  or  20,000,  is  that  a  reason  to  conclude,  that  the  new  world 
has  in  general  loftier  mountaii^  than,  ^e  old,  or  that  the  mountains  increase  in  eleva^ 
tion  a^  they  approlbch  tl^e  equator?  One  of  these  conduisions  is,  and  will  continue  to 
be  hazftrded,  until  the  intrepid  Humboldt  has  measured  the  Alps  of  Thibet,  mora 
elevated  still,  perhaps,  than  Chimborazzo;*the  other  is  decidedly  false,  since  the 
Andes  of  Chih  are  reckoned  to  be  as  high  as  those  of  Peru  ;f  the  volcanos  of  Mexi- 
co are  but  very  HtUe  inferior  to  those  of  Quito^  and  tiie  enormous  peaks  of  Spit!>* 
bergen  and  Greenland,  appear  to  equal  the  Alps,  and  very  much  to  suspass  the  moonr 
tains  of  Norway  and  Russia,  to  which,  according  to  the  hypotheBis,  they  ought  to  be 
inferior.  It  is  proper,  therefore,  to  reserve,  until  we  enter  upon  the  desimption  of 
the  several  parts  of  the  world,  the  few  general  comparative  observationB  suggested 
by  those  mountains  whose  heights' havebeen-already  determined.  * 
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Condnuaiio^  of  the  Theory  of  Qtographii.     Of  the  fnterior  Struchtre  of  the  Soiid 
*         farts  of  the  Earth.     Of  Bmtks  or  Shelves,  Strata,  Caverns,  and  Veins. 

Leaving  the  surface  of  the  earth,  whicf}  itself  h  so  imperfectly  known  to  us,  and 
descending  into  its  interior,  our  knowledge  of  .which  is  still  more  cimfined,  we  are 
now  ahout  to  consider  the  ddid  crust  of  the  globe,  in  so  far  as  it  has  been  examined 
in  reference  to  its  interior  structure,  and  the  substances  of  which  it  is  composed. 

To  whatever  depth  excavations  have  been  made  indifferent  countries^ 
they  have  uniformly  shown  that  the  greater  portion  of  the  earth  consists 
of  strata  of  materials  of  different  natures,  irregularly  disposed*  When  these  strata 
are«of  a  smular  nature,  and  of  great  thickness,  they  are  ccJled  beds  or  banks  {bancs). 
If  they  preserve  a  horizontal  position,  we  call  their  subdivisions  layers  {eissizes),  tiut^ 
although  we  find,  even  upon  the  highest  mountains,  banks,  if  not  layers,  the  almost 
vertical  position  of  the  principal  masses  of  most  of  the  higher  mountains,  obliges  us 
to  give  them  the  ndme  of  blocks  (blocs),  although  this  ncune  by  no  means  points  out 
the  nature  of  these  masses,  whioh  some  regard,  with  much  probability,  as  enormous 
cry8tals,f  while  others  affect  to  consider  them  only  strata  changed  in  their  posi- 

•  Molina,  Hist.  Nat.  de  Cbi]i. 

t  Dclam^thcric,  Throne  de  la  Terre,  sec.  1339,  et  teq.    Patrin,  Hist.  Nat.  des  Mmcraux,  i. 
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tkm.*  Somelbiies  the  blocks,  or  beds,  aiedmdedl^yTefticalfissi^^ 

portions  mftf.be  called  leaves,  or  larahis,  ^euUUts  ou  iamu).    We  regret  that  thesa 

terms  cimvqr  no  prectso  and  fixed  meaning;  but  we  also  acknowl|dge,  that,  in  con^ 

temj^atiDg  the  ejects  of  nature,  it  is  impoauble  to  submit  them  to  a  more  r^oroos 

cla«fie8tion.t 

The  diflforent  masses  which  we  mob  about  to/describe,  are  thrown  one  upon  the 
other  in  ewexy  possible  manner,  both  horizontally  and  at  every  angle.  Fr^nently  in 
jnoderate  ele^rations,  and  more  particularly  in  low  Ifuids,  the  different  strata  preserve, 
for  hundreds  of  leagues,  a  paralld  postion;  thus  the  limestonOiOr  calcareous  strata 
eontaining  numerous  roelk,  upon  which  the  city  of  Paris  is  built,  extend  across  what 
was  fommly  called  Uie  Isle  ot  France,  as*  far  as  Belgium.^!;  The  gypseous  strattf 
of  Httstmartre,  and  of  the  heights  of  Belleville,  have  the  same  degree  of  %Jevation, 
though  separated  by  a  vaHey.  In  Champagne,  a  large  bed  of  chalk  run^  nearly  upon 
the  same  level  firom  Rh^el  to  Sens«§  Even  the  most  perfectly  crystallized  rocks 
appear  sometimes  to  follow  a  horizontal  direction.  A  ridge  of  granite  seems  to  ex-^ 
tend  straight  from  the  Limosin,  by  Poitou,  to  Cherbourg  in  Normandy.  ||  Another 
girdle  or  band  of  granke  follows  the  valley  of  the  Upper  Loire  firom  Creuzot  and 
Mount  Cenis  to  Saint  Etienne  through  a  space  of  seventy  leagues^lT  Rocks  of  trapp 
simihir  to  those  in  Westrogothia  are  found  again  upon  the  same  le<pl  in  some  moun- 
tains separated  by  extensive  plains.  In  the  island  of  Rugen  in  Pomerania,  in  the 
Danish  island  of  Mmn,  and  at  Stevens  in  Zealand,  the  strata  of  chalk  and  fhnt  cor- 
respond with  &uih  other,  thou^  an  open  sea  flows  between  theur  bases.i  What  con- 
fusion, nevertheless,  do  we  find  -by.  the  aide  of  this  tranquil  regularity  of.  formation! 
What  traces  of  desteuction  at  once  alarm  and  delight  the  observer  of  nature!    . 

In  tbe  plains,  and  on  moderiEttely  hi^  mountains/ we  meet  with  strata 
that  have  been  entirely  inverted,  or  partly  shifled  &om  their  first  por- 
tion, bent  in  every  shape,  crooked  and  curved,  and  returning  upon  themselves;  the 
mountain  of  Saint  GUles  near  Liege  exhibits  all  these  anomalous  appearances.** 

We  find  considerable  strataan  Mount  Jura,  which,  having  been  overturned  or  push* 
ed  forward  vqpcm  others,  have  stopped  in  a  position  so  precarious,  that  the  application 
Of  the  least  force  would  put  them  again  in  motion»t|  The  Alps  exhibit  a  striking 
spectacle  of  disorder  and  confusion.  We  discover-  pyramidal  mountains,  like  the 
needle  of  the  jsouth,  the  layers  of  which  are  ranged  round  the  axis  of  the  I  ^^^XSS^ 
pyramid  like  the  leaves  of  an  artichoke  if  we  may  be  permitted  to  com-  |.  ed.  , 
pare  those  enormous  rocks  to  a  small  yegetable.|;|;  Nant  d'Arpenaz  presents  to  our 
view  a  sort  of  hemisphere,  imposed  of  regularly,  curved  strata.§§  At  every  step, 
the  rules  which  appear  most  generally  followed,  are  broken  and  set  at  defiance  by 
the  greatest  possible  diversity.  If  Mount  Blanc  be  composed  of  enormous  vertical 
yocks,  Bf  ount  Rq^  equally  gigantic,  presents  only  horizontal  strata,  a  httle  inclined. 

Th^e  strata  are  alniost  all  intersected  by  fissures  and  cavities  more 
or  less  considerable.  (Some  comsbt  of  interstices  led  between  two  an- 
cient rocks  at  the  moment  of  their  crystallization;  tthe  great- majority  appear  to  owe 
^heir  origin  either  to  the  retiring  or  sinkirfg  of  the  earth.  The  first  of  these  causes 
llAs  coifeiderably  increased  them  in  the  calcareous  mountains  of  secondary  formatioiy 
they  are  less  frequent  in  gjrpsum.  Some  of  these  fissures  have  been  filled  with  me- 
tsDie  substances,  some  by  the  filtering  of  water  impregnated  with  stony*  matter,  othen 
1^ i|icru9tations,  b^  alluvial  minerals,  by  vegetable  aod  animal  earths;  lastly,  some 

• 

*.  Ssusiare,  Voyage  dans  les  Alpes,  sec  604^-669.  Compare  his  opinions,  sec.  1691  and 
3300.    Deluc,  Lett.  G^olog.  a  Blumenbacb,  p.  123.    (En.  Fran.) 

We  bare  adopted  the.  terras  of  our  author,  thqpgl.  they  by  no  means  coim^e  with  those 
ued.by  our  own -writers  upon  geology,  ^nd  mineralogy;  but*  in  order  td  prevent  mistake,  we 
l*^c>  in  general,  given  the  French  term  also. — Translator, 

fBergmann,  G6og.  Phys.  i.  197.  '    t  Cuvier  et  Droiigiart,  Annales  du  Musi^um,  vi. 

^linck.  Voyage  en  Portugal,  i;  48.  Dupio,  SUtist  des  Deux-S^rres,  105.  Journal  dct 
Mbes,  No.  viii.  p.  27-r-29. 

I  Delam^therie,  Throne  de  la  Terre,  iv.  sec.  954,  sec.  1154. 

^  Brusl^,  Statist,  de  FAube,  p.  6.  **  Delam^tberie,  1.  c.  sec.  1382, 1383,  pL  vi.  Ice. 

ttBertrand,'Nour.'Prine.  de  G^ologie,  p.  182.  '      • 

♦t  Saossurc,  Voyage,  sec  569.  §^  Ibid.  sec.  473, 
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have  remained  open,  and  fonn  raVtnea,  precipices,  abysses,  when  they  are  opeiT  to 
•the  sky  ^  or  caverns  and  grottos,  when  they  have  walls  and  a  natural  roof. 

In  another  part  ^^  ^.^  work,  we  shall  point  out  and  occasionally  describe- at  length 
the  most  femarkcJ^le  caverns  and  grottos  of  our  ^obe ;  but  we  must  here  confine  our- 
selves  to  general  views.  There  are  some  very  considerable  caverns;  frequently  the 
fijrst  excavation  is  only  the  vestibule  to  another  much'  deeper  and  larger,  but  the  di- 
mensions of  caverns  have  generally  been  much  exaggerated.  The  depth  of  that  of 
£ldon  Hole,  nei^  Castleton  in  Deibyshire,  has  not  be^  discovered,  though  sounded 
with  a  line  of  more  than  9600  feet*  Near  Frederidishal,  in  JP[orway,  ^ere  is  a  hole, 
into  which,  if  stones  be  thrown,  two  minutes  appear  to  elapse  before  they  reach  the 
l)ottom,  from  which  it  has  been  cohcludedthat  the  depth  was  upwards  of  11,000  feet^j* 
Among  the  numerous  caverns  of  Gamiola,  that  of  Adelsburg  is  said  to  afford  a  sub- 
terranean w^k  of  two  leagues;  but  this  computation  of  rather  too  enthusiastic  a  wri- 
ter requires  to  be  co|ifirmed.i  Many  oaverns  are  remarkable  for  various  natural 
'curiosities.  There  are  some  from  which,  in  summer-time,  an  ice-cold  wind  issuer 
with  astonishing  force.  Mount  £oto,  near  Turin,  in  Italy,  is  an  example  of  this.$ 
There  are  others,  the>  walls  of  which  are  in  autumn  covered  with  ice,  which  melts  in 
December.  There  are  two  or  three  in  France  that  have  attracted  notice;  among 
others  the  grotto#f  Notre  Damede  .Balme,  near  Grrenoble.jl  The  httle  communi- 
cation which  these  cavern^  have  with  the  external  air,  causes  them  to  chailage  their 
temperature  Jong  afler  it  becomes  changed  upon  the  smface  of  the  earth.  The  most 
interesting  caverns,  and  the  most  curious  for  their  natural  productions,  are  certainly 
those  from  whose  roofs  water, -impregnated  with  <paleareoi»  matter,  has  dro[^d,  aiki 
which,  either  becoming  hardened  by  degrees,  remams  suspended  from  the  vaults  of 
statecUtM.  I  the  caverns,  in  the  shape  of  long'  crystab,  or  falling  io  the  groimd,  as- 
sume a  thous^d  fantastic  forms,  often  representing  various  vegetables  and  aninml«> 
It  is  to  this  circumstance  that  the  grotto  of  Antiparos  owes  its  celebrity.  Th^  nai- 
Bmt^  I  turalist  prefers  those  caverns  viiich  contain,  petrified  bones.     These  are 

the  visible  remains  of  some  vast  burial  places,  whera  the  revolutions  of  the  glebe 
have  deposited  whole  generations  of  living  .beings.  We  are  also  acquainted  with 
l9ome  caverns,  whither  certain  species  of  marine  animals  have  retired,  when  they  feh 
themselves  about  to  expiry. 

wdb  in  Mv  I  There  are  caverns  which  contain  deep  pits  of  water,  ot  w^ls,  some- 
^^^  I  times  so  extensive  as  to  acquits  the  name  of  suBterrai^us  lakes. 
There  are  others  from  which  rivers  derive  their  source :  while  some  are  known  to 
receive  very  considerable  streams^,  which  lose.tii^nsQlves  in  the  interior.  Such 
are  the  innumerable  cavities  of  the  Julian  Alps,  in  Camiola  and  .Croatia.  It  is  to 
similar  reservoirs  that  we  must  attribute  the  periodical  disappearance  of  the  lake  of 
Cirknitz^ir  There  are  some  caverns  in  Norway,  where,  as  you  walk  upon  an  cunched 
calcareous  floor,  you  hear  the  roar  of  invisible  torrents  under  your  feet.  Many  cav- 
erns in  Russia  and  in  Siberia,  have  been  evidently  formed  by  rfleans  of  water,  and  even 
masses  of  ice.**  •  .         ,  •  • 

Volcanic  cavern^  form  a  distinct  class.  That  of  Surtur  in  Iceland,* 
which  is  50^4  feet  lonjj,  has  three  of  its  sides,  or  walls,  covered  with  ^ 
greeilish. black  vamisb,  formed  by  a  volcanic  vitrification.  .  Long  pieces  of  lava  are 
suspended  from  the  roof,  which  Is  so  chinky  in  many  places,  as  to  admit  the  rays  of 
the  sun.t^  TheYnost  magnificent  of  all  the  known  caverns,  is  dbubtless  that  cmlled 
'*  Fingal's  Cave,"  in  the  isle  of  Stafia,  on:  the  western  coast  of  Scotland.  *  Th<9i- 
sands  of  majestic  columns  of  basalt  support  a  lofty  roof,  under  which  the  sea  rolls 
its  waves,  while  the  yasti^ess  of  the  entrance  allows  the  hght  of  day  to  penetrate  tiie 

^  Lloyd,  phil  Trani.  177i,  vol.  Ixi.  part  i.  No.  51.    .  , 

f  Pontoppldan's  Natural  History  of  Norway,  i.  101. 
i  Valvaaop,  Gloire  de  la  Carnlole,  1699. 

§  Kircher,  Mund.  Subterran.  lib.  iv.  239.    (Compare  the  Grotto  of  Holier^  in  Bernoulli's 
Description  of  Neucb&tel,  p.  32.) 

I  Mem.  de  I'Acad.  des  Sciences,  1755,  p.  149,  ^c. 
1  Hacquet,  Voyages  dans  les  Alpea  Juhennes. 
••  PaUas,  Voyages,  i.  41,  S6, 1^.  (en -All.)  Lepechin,  Gmelin,  &c. 
-f  Olafsen,  Voyage  to  Iceland,  i.  127.  in  German. 
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tanous  twiemtfi  of  the  cave.*  The  origiii  of  these  caverns  widi  basaltic  columns, 
is  as  uncertain  as  that  of  basalt  itself,  which  has  occasioned  so  many  discussions 
among  geologists.  «  • 

The  cmtam  -which  have  produced  those  cavities  have  unquestionably  bad  a  sphere 
of  activity  to  which  .our  observations  are  far  from  being  commensunTte.     Many  phe- 
nomena, pazticularly  earthquakes,  seem  to  indicate  the  existence  of  much  more  con- 
skieraftle  cavities  than  those  which  are  known  to  us.     But  the  wisest  course  we  can 
parsue,  is  to  acknowledge  our  pelfcct  unacquaintance  with  their  nature.     We  no 
longer  hve  in  an  age  when  Athanasius  Kircher  dared  to  describe  the  subterraneous 
world,  as  if  he  haid  travelled  throu^  it  in  every  direction.     The  unknown  is  now 
banished  from  the  land  of  scieoce,  and  is  become  ^e  exclusive  patrimony  of  romance- 
makers. 

«  The  small  fissures  whidi  pass  though  the  masses  of  rocks,  and  which  we  call  by 
tiiie  general  name  of  veins,  although  they  present  to  the  im^^gination  a  less  striking 
a^)pearance  than  that  of  caverns,  yet  to  die  eye  of  reason  and  of  science,  exhibit  a 
stili  more  complicated  enigma.  The  essential  character  of  a  vein,  is  that  of  cutting 
or  passing  through  a  mass  of  rock,  in  a' direction  more  or  less  difibrent  from  that  of 
the  strata  or  layers,  x>f  which  the  rock  or  mountain  is  formed,  and  being  filled  with  a 
mineral  substance  different  from  that  of  which  the  rock  itself  is  composed.'f  We  some- 
times find  veins  of  twenty  or  thirty  feet  in  thickness,  while  others  are  less  than  an 
mc^.  Some  continue  for  the  space  of  several  leagues,  others  divide  and  disperse 
themselvea  in  smaller  veins.  Tl{ere  are  oases  in  whkh  the  veins,  after  having  passed 
through  many  strata,  suddenly  break  ofi*et  the  commencement  of  a  stratum  of  a  f)ar- 
tieular  sort,  and  re-appe&r  on  the  opposite  side,  exactly  in  the  same  direction,  and 
of  the  same  thickness,  that  they  had  at  first;];  The  general  line  of  veins'  I  Dbcctian  of 
is  rectilijiear,  but  without  any  preference  as  to  direction.  In  the  middle  |  ^'"^ 
class  of  mountains,  they  follow  the  direction  oi  the  valleys.  The  matter  with  which 
the>vein  is  filled,  frequently  contains  metaHie-  ores,  and  is  then  called  Ocmgue^  or 
that  part  to  which  the  metal  adheres.  There  is  scascely  any  mineral  that  is  not 
found  in  some  vein  or  other,  more  or  less  iEd>undantly.  Some  also  contain  petrifac- 
tions, whi6h  seems  to  prove,  that  these  fissures  were  originally  empty,  and  |  rvnutUon. 
had  been  filled  from  above,  by  means  of  a  fluid  loaded  Mrith  various  substances,  which 
it  deposited  in  them.  This  is  the  opinion  of  the  celebrated  Werner,  and  what  is  most 
g^ieraly  admitted;  it  is  however  disputed  by  those,  who  consider  minerals  as  pro- 
duced by  means  o£  subterranean  exhalations,§  x>t  from  some  fermentation  m  the 
masses  of  rock,  capable  of  transmuting  the  nature  of  its  8ubstancet,||  or  lastly,  from 
Uie  general  crystallization  of  the  globe.lF  Some  philosophers  have  regarded  metd- 
hc  veins  as  bi:anche8  of  a  grand  metalHc  trunk,  concealed  in  the  interior  of  the  globe, 
and  to  which  they  have  attributed  a  sort  of  vegetation,  or  organical  motion.^^ '  The 
theory  of  veins,  however,  according  to  evjery  ^supposition,  is  very  difficult  to  cokn- 
pr^eod.     We  will  now  return  to  the  consideration  6f  mountains  in  general. 

The  thickness  of  the  various  strata,  difiers  as  much  as  their  inclma- 
tion  or  position,  and  as  their  fissures.  The  bank  or  bed  of  trapp  in 
Westrogothia,  is  in  many  places  a  hundred  feet  thick,  and  in  the  Alps  there  are  some 
masses  still  thicker:  but  it  is  not  agreed  whether  these  masses  are  to  be  considered 
a4  regular  strata.  Many  of  the  middle'class  of  mountains  contain  beds  of  mineral 
or  rock  salt,  of  alum,  and  of  coal,  thirty  or  forty  feel  thick.  But  there  are  also  some 
strata  of  coal  near  liege,  which  are  not  more  than  an  inch  in  thickness.  White  and 
black  marbles  are  fouikl  in  thicker  strata  than  those  which  are  variegated ;  and  in 
gnefal  those  substances  which  are  least  mixed  or  compound,  are  found  in  the 

«     ■ 
*  Faojas  de  Saint  Fondi  Earn  de  G^ologie.  ii.  pikncbe. 

f  Werner's  Theory  of  Veins,  in  German,  translated  into  Frendi  by  Baubisson*  §  2.  Oppelf 
Ceometrie  Souterraine.    Ibid.  §  15»  §  19. 
i  Fcrber,  Oryctography  of  Derbyshire,  19, 20.    Werner,  ^  73. 
4  Henckel,  Pjrritology,  ch.  13.  « 

I  Trebra,  Observations  sur  I'lnterior  des  Montagues,  (en  AH.) 
f  Delam^therie,  Throne  de  la  Terre,  ^  1353. 
**X^niann,  Traits  des  Hatil^s  des  M^Uux,  Berlin,  1753.  ^   • 
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greatest  massea.*  In  Europe,  contiiiited  atmta  or  beda,  of  the  thidaMoo  <tf  tbrce 
thousand  feet,  are  extremely  rare,  but  in  Mexico  or  Peniy  there  ar»  maases  of  po^ 
phyif ,  Vhich  aie  from  9000  to  12000  feet  thicket  •  Thia  massive  atructare,  seema 
to  be  the  pecjuliar  character  of  regiona,  nrhich  form  what  we  call  the  ^eat 'cfaain  of 
the  globe.;]; 

0fed^or««n- 1  It  remains  for  us  only  to  consider  the  various  strata  of  the  eardi,  in 
*^^^^^  I  regard  to  &e  order  of  their  sujH^^position,  but  although  Haa  is  intilhately 
coimected  with,  the  subject  at  present  before  us,  tlfe  structure  of  mountains,  it  ia  yeiy 
difficult,  if  not  impossible,  to  treat  the  matter  so  as  to  be.dbtinctly  understood,  witb* 
out  anticipating  the  observations  to  be  made,  when  we*  come  to  examine  the  CMrigin 
and  nature  of  the  substances,  of  whidi  the  strata  are  .composed, 
i^grvid  I  *  We  call  those'beds  or  strata prtmory,  which  are  found  at  the  greatest 
mSb  I  depths  to  whidi  man  has  been  able  to  penetrate*   These  masses  do  not 

in  general  contain  any  traces  of  animals  or  vegetables;  and  in  this  point  of  view  they 
may  be  called  prmHive^  or^primm^dUiL  The  next  order,  or  that  of  secotukry  strata, 
compr^eods  all  those  masses  which  form  mountains,  and  which  are  placed  in  regii^ 
hur  strata  or  layers^  containing  the  remains  of  animals  and  vegetables^  and  lying  or 
resting  upon  the  primary  strata.  The  third  order  consists  of  such  beds  as  contain 
fragments  of  secondary  strata,  mixed  more  or  less  frequendy  with  the  materiab  of  the 
prknitive  class.  They  lie  above  the  secondary  stratiB^§  and  are  hec^>ed  together  in 
a  more  confused  manner.  ^    • 

We  will  now  consider  more  particularly  the  composition  pf  the  primitive  strata. 
MoanttdMor  I  The  rou^iest,  the  most  elevated,  fmd  most  extensive  mountains  of 
thefimoffier.  j  ^j|jg^  ^obo,  -coutain  masses  of  granite  which  ciAmot  correctly  be  called 
strata,  and  which  very  frequently  terminate  in  vast  cupdas.  Next  to  these  enor- 
mous crystals,  we  see  very  large  and  almost  vertical  banks  or  ridges  of  gnuvte,  as 
>it  were  in  layers  or  leaves,  and  of  pure  schist,  that  is,  without  any  mixture  of  v^e- 
vMe  or  animal  renudns.  It  is  the  extremities  of  those  broken  masses  of  laminated 
l^anite,  whictf  form  the  mos^  acute  and  angular  peaks.  The  schist  is  frequently 
intersected  by  numerous  metalkc  veins.  Large  beds  of  pure  calcareous  matter  are 
foundin  general  tarun  more  horizontal,  and  &ey  give  rise  to.  those-  long  ridges  of 
mountains,  which  «re  quite  free  from  metals.  Masses  oi  pocphjrry,  syenite,  and 
other  homogeneous  rocks,  are  generally  placed  upon  one  or  other  of  the  preceding 
strata,  fa  America,  enormous  beds  of  poj^hyry  repose  .upon  granite,  and  form  the 
flummits  of  the  Cordilleras.  '  • 

The  order  which  all  the  primitive  rocks  observe  among  themselves, 
is  not  yet  tenhinated  by  observation.  Granite  is  almost  universally  con- 
sidered as  forming  a  sort  of  vault  surrounding  the  globe,  and  .suppoiting  all  those 
masses,  which  seem  to  have  been  he«4)ed  upon  it  by  the  double  action  of  a  general 
eiystallization,  and  a  violent  jumbling.  We  have  never  yet  found  granke  lying  upon 
porphjTty,  upon  schist,  or  upon  any  other  rock  whatever;  but  the  relative  order  of  all 
the  other  recks  seems  to  vary  much.  The  only  principle  that  appears  to  be  deter- 
mined is,  that  the  priinitive  or  primordial  rock^  are  never  placea  in  great  massai 
upon  4he -others,  while  the  others  are  constantly  found  accumulated  upon  them. 
At  the  base  of  these  mountains  of  the  first  order,  and  sometimes  also  at  a  consi- 
derable elevation  on  jheir  sides,  we  commonly  fmd  calcareous  rocks  of 
tratmtiony  that  is,  rocks,  which  ih  part  seem  purely  calcareous  and  partly 
mixed  with  animal  remain^.  These  rocks  mark  the  transition  of  masses  which  do 
not  exhibit  any  regular  continiied  strata,  into  those  rocks  which  geologists  call  stra- 
tified, the  structure  of  which  consists  of  a  series  of  strata  or  layers.  There  are  alao 
some  other  rocks  ^rhich  indicate^ thit  transition;  these  are  the  recompounded  frag-' 
ments  of  the  ptire  or  primitive  rocks,  united  anew  by  a  i^cies  of  cement,  several 
varieties  of  which  have  been  facetiously  called  pudding-stone,  and  amygdaloidai  or 
aknond  rocks,  from  the  appearances  which  they  present 

*  Bergmant,  G^og.  Pbys.  §  45.  * 

t  Humboldt,  Tableaux  des  Regions  Equator^es,  128.  t  8*66  Book  vii. 

§  Werner,  Classification  des  Rochen,  Dreede,  1787.  (en  Al]#  Voight,  lliiitfrak>gie  Ptafiqac^ 
'"792,  (to  All.)    See  also  the  works  of  Saussure,  Dolomicu,  Humboldt,  Deluc,  &c*  «tc. 
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The  tecoiidiiy  rocks,  formed  commonljrtn  regular  strata,  give  a  pe- 1  ^ 

miliar  and  eharacteristic  appearance  to  the  mountains  which  are  com-  |  ciHi,«ronkr. 
posed  of  them.  Their  outtines  are  less  broken  than  those  of  the  primary  moua- 
tains,  their  summits  less  lofty ;  but  vegetation  displays  its  richness  upon  their  gently 
inclined  sides  of  chalk  and  clay,  covered  very  frequently  with  a  layer  of  marl,  and 
filled  widi  the  remains  of  animals  and  vegetables,  difierent  from  those  now  •^iat^ng 
in  a  living  state.  The  argillaceous  schist  bears  the  marks  of  an  entire  vegetation 
aaterior  to  the  present  constitution  of  the  globe.  In  the  marly-bituminous  schist, 
we  meet  with  petrified  fish  and  many  impressions  of  aquatic  animals;  and  the  calca- 
reous rocks  contain  the  bones  of  q^mdrupeds.  These  three  strata,  and  others  which 
are  analogous  to  them,  frequently  succeed  each  other  in  such  a  manner,  that  the  re- 
mains of  the  vegetables  are  placed  below,  and  those  of  the  quadrupeds  nearer  the 
surface. 

lliere  are  some  rocks  which  follow  no  regular  succession,  such  as  the  siliceous 
sand-stone,  {Us  grh^*)  which  contains  few  organic  remains,  but  which,  from  the 
diversified  arrangement  of  its  strata,  seem  sometimes  to  approximate  to  the  primi- 
tive rocks,  and  sometimes  to  those  of  the  most  recent  formation.  Gypsum,  (sul- 
phate of  lime,)  or  plaster  of  Pans,  is  also  a  substance,  which  is  met  with  sometimes 
in  one  order  of  succession,  and  sometimes  in  another.  Vast  masses  of  it  are  found 
among  the  primitive  rocks.  ^  What  chiefly  characterizes  stratified  mountains,  is 
rock  or  mineral  salt,  saline  springs,  the  mineral  waters,  layers  of  coppery  schist, 
alumine,  calamine,  bituminous  earths,  with  petroleum,  or  rock  oil,  and  naptha;  and 
lastly,  also  coal  and  tar;  all  these  substances  are  accumulated  in  layei[s  or  beds,  the 
succession  of  which  constantly  varies,  but  which  all  belong  exclusively  to  stratified 
mountains.     On  the  other  hand,  these  mountains  contain  no  metallic  veins. 

In  the  same  manner  as  the  regularly  stratified  masses  afe  supported  by  crystal- 
fixed  primitive  rocks  and  are  placed  upon  them,  we  also  see  at  the  bases  of  those 
which  ard  composed  of  strata,  mountains  covered  with  earth  of  a  third  order,  which 
in  fact  is  «dso  arranged  in  lajrers,  but  without  that  uniform  composition,  or  that  regu- 
lar cohesion,  which  make  each  layer  of  the  stratified  rocks  a  whole  of  itself*  These 
strata  or  beds,  which  we  call  tertiary^  are  also  found  in  the  midst  of  a  I  TertiMy 
confused  mass  of  small  portions  of  substances,  which  seem  to  have  been  |  '^^^'^ 
aecamulated  by  some  fluid,  that  has  transported,  or  at  least  rolled  and  mixed  them 
together.     These  form  the  bottoms  of  valleys,  and  are.  almost  always  placed  upon 
the  stratified  rocks.     TVf/o,  which  is  formed  by  the  recomposition  of  the  particles  of 
a  primitive  rock,  conglomeraiesj  or  breccias^  of  the  third  order,  which  are  heteroge- 
neous compounds  of  the  fragments  of  rocks  united  by  a  cement  of  tufa,  clay,  sand, 
er  gmvel,  are  all  the  principal  strata  of  this  kind. 

The  remains  of  large  quadrupeds  and  other  analogous  animals  now  unknown  in  a 
firing  state,  are  found  in  these  beds;  there  also  are  seen  those  vast  quantities  of  peat 
er  turf,  {ttmrhtj)  which  are  the  remains  of  a  recent  vegetation  mixed  with  bituminous 
eirth.  But  neither  minerals  nor  metals,  either  in  strata  or  veins,  are  met  with,  ex- 
eept  in  small  detached  and  separate  particles. 

In  these  alluvial  or  transported  soils,  as  they  are  too  vaguely  called,  |  as^mI^ 
it  is  natural  that  the  layers  of  lighter  matter  should  occupy  the  surfiu^e,  while  the 
b^rier  substances  should  accumulate  in  the  interior.  But  the  former  are  oflen  seen 
it  very  considerable  depths,  so  that  there  are  in  alluvions,  as  in  stratifications,  many 
eiders  of  succession.  Thus,  from  the  summits  of  Mount  Bhmc  to  the  marshes  ot 
Holland,  and  the  heaths  of  Lunebourg,  the  interior  structure  of  the  earth  constantly 
[fteserves  this  complicated  and  enignmtical  character,  which  not  only  perplexes  aif 
itason,  but  seenis  to  baffle  our  imagination. 

Besides  these  distinct  beds,  or  strata,  the  earth  presents  to  us  a  great  number  of 
soafused  masses. 

All  the  banks  of  rivers  and  lakes,  and  the  shores  of  the  sea,  are  co:  |  Mk»e». 
wed  with  pebbles,  rounded  by  the  waves  which  have  rolled  them  against  each 

I        *  "Circs'' is  translated  ij^x  or /In/,  and  also  yree-tione  or  tand-ttoMf  the  latter  if  the  mof^ 
I     canect.-*-T.  t  Doloinieu,  Journal  dc  Phjiiqae,  1794,  p.  183. 
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Other,  and  which  (reqaenHy  seem  to  havb  brou^t  them  from  a  dktaiice.  Tb^  are 
also  similar  masses  of  pebbles  found  at  very  great  elevations,  to  which  the  preseat 
sea  appears  never  to  have  been  able  to  reach.  We  find  them  in  the  Alps  lU  Valor* 
sina,  more  than  six  thousand  feet  above  the  level  of  the  sea;  and  on  the  mountain 
of  '*  Bon-Homme,"  which  is  more  than  a  thousand  feet  higher.*  There  are  some 
places  little  elevated  above  the  level  of  the  sea,  which,  like  the  iamous  plain  of  Cran 
in  Provence,  are  entirely  paved  with  pebbles;  while  in  Norway,  near  Quedlia,  some 
mountains  of  a  considerable  magnitude  seem  to  be  coitipletely  formed  of  them,  ani 
in  such  a  manner,  that  the  largest  pebbles  occupy  the  Summit,  and  their  thickness 
and  size  diminish  as  you  approach  the  bascf  We  may  include  in  the  nondoer  of 
these  confused  and  irregular  heaps,  most  of  the  depositions  Of  mader  brou^t  by 
the  rivers  or  sea,  and  left  on  the  banks,  and  perhaps  even  those  immense  beds  of 
sand  which  cover  the  centre  of  Asia  and  Africa :  And,  in  general,  it  may  be  said, 
that  the  third  order  of  beds  or  layers,  very  nearly  approximate  to  these  con^iaed  ac- 
cumulations. It  is  this  circumstance  which  renders  so  uncertain  the  distinction 
which  it  is  nevertheless  necessary  to  estabUsh,  between  alluvial  masses  created  be- 
fore the  commencement  of  history,  and  tho^e  which  we  still  see  forming  under  our 
own  eyes. 

There  are,  notwithstanding,  some  substances,  (he  distinct  character  of  which  leavsB 
voicank  I  inuch  less  room  for  hypothesis.  Such  are  lavas,  the  well*  known  pro- 
^^^'  I  ductions  of  volcanos,  which  are  found  spread  above  all  other  strata 

around  the  craters,  which  have  ejected  them,  like  samany  streams  around  one  c(hd- 
mon  source.  The  black-looking  torrents  of  these  substances,  which  have  been 
liquefied  by  the  volcanos  now  existing,  exhibit  sometimes  shapeless  masses,  either 
compact  or  porous ;  sometimes  they  aJssume  the  appearance  of  crystallization,  or  a 
separation  into  lamintiB,  or  into  roundish  blocks;  they  are  often  only  one  mass  of 
scoria,  or  ashes,  united  by  a  sort  of  cement,  and  form  what  may  be  caUed  volcanic 
tufa.;];  The  strata  or  layers,  which  we  observe  in  lava,  and  which  are  commonly 
separated  by  thin  intervening  layers  of  vegetable  mould,  indicate  the  number  of  vol- 
canic eruptions  which  have  successively  produced  these  difierent  strata.  None  of 
these  appearances  are  common  to  those  celebrated  substances  known  under  the 
BMdt  I  name  of  basalt^  and  wliich  many  naturalists  call  primitive  lava.     This 

substance,  always  formed  or  divided  into  prisms,  is  seen  in  the  form  of  columns, 
sometimes  elevated  perpendicularly,  as  in  the  cavcof  Fingal  and  the  Giant's  Cause- 
way; sometimes  inclined  towards  the  horizon  at  difierent  angles,  as  in  the  Yivarai^; 
sometimes  lying  horizontally,  ranged  like  logs  of  wood,  and  enclosed  in  fissures,  as 
in  the  Feroe  islands,§  or  free  and  unconnected  like  the  basaltic  circle  in  the  island 
of  MuU.||     But  basalt  is  never  placed  in  large  masses  upon  strata  of  the  third  order. 

The  fragments  of  granite  and  .other  pure  rocks,  thrown  here  and  there  upon  stra- 
tified rocks,  and  even  upon  alluvial  lands,  exhibit  a  phenomenon  as  indisputable  as 
Bioeki  ofpura  *^  ^^  astonishing.  All  the  chains  of  Mount  Jura,  all  the  mountains  which 
««»««•  skirt  the  Alps,  the  hills,  and  even  the  plains  of  Germany  and  Italy,  have 

blocks  of  granite  scattered  over  them,  frequently  of  large  dimensions,  and  always  of 
as  pure  a  composition,  and  as  beautifully  crystallized  as  the  granite  of  the  highest 
Alps.  IT  The  same  phenomenon  is  also  repeated  in  the  plains  of  Russia,  Poland, 
Prussia,  Demnark  and,  Sweden.  From  Holstein  to  eastern  Prussia,  upon  the  allu- 
vial lands,  of  sand  and  clay,  an  immense  number  of  blocks  of  granite  are  found. 
Near  the  island  of  Usedom,  many  detached  masses  of  granite  rise  up  from  the  hot* 
tom  of  the  Baltic.^^  We  see  the  same  thing  in  Scania  and  in  Jutland,  which  are  so 
full  of  these  fragments,  that  they  use  them  for  inclosures,  for  houses  and  churches. 
These  blocks  are  rounded  by  the  action  of  the  heavy  rains.  In  Lytnfiord,  a  gulf  of 
Jutland,  and  at  some  points  on  the  western  coast  of  that  peninsula,  sharp  peaks  of 

•  SauMure,  Voyage,  §  690.  t  fiergmann,  Gcog.  Phyg.  i.  207. 

i  Faujas  Saint-Fond,  Esaais  de  G^o.  ii.  413,  et  «eg. 

§  Memoira  of  the  Society  of  Natural  History  of  Copenhagen.    See  the  description  of  the  Fe- 
roe laUnds.  .  i  Fauja^  G6ol.  ii. 
5  Deiamethene,  Thiforie  de  la  Terre,  §  1188,  sqg.  Ferber,  Ddomieu,  he. 
••  Wrede,  dans  Zacb.  Correspond,  v.  456. 
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gruiite  shoot  up  from  the  bottom  of  tha  sea.  But  what  is  most  remarkable,  is  to 
see  enoimous  masses  of  granite  placed  upon  the  summits  of  the  calcareous  moun- 
tains of  Rettwick,  of  Roedabeig  and  of  Osmund,  which  are  near  six  thousand  feet 
above  the  level  of  the  sea,  and  which  consequently  are  among' the  highest  mountapis 
in  the  north  of  Europe.* 

If  this  phenomenon  has  not  been  noticed  in  all  the  regions  of  the  globe,  we  must 
peihaps  attribute  it  to  the  few  observations  which  travellers  have  made  upon  this 
suJbject. 

The  structure  of  the  globe,  of  which  we  have  been  endeavouring  to  |  coMiuikm. 
tnce  the  grand  featttres,^ presents  in  all  its  parts  the  appearance  of  a  vast  ruin;  the 
confusion  and  overthrow  of  jnost  of  its  strata,  the  irregular  succession  of  those  which 
seem  to  remam  in  their  original  situations,  the  wonderful  variety  which  the  direction 
€i  the  veins  and  the  forms  of  the  caverns  display,  the  immense  heaps  of  confused 
and  broken  substances,  the  transportation  of  enormous  blocks  to  a  great  distance 
&om  the  moimtams  of  idiich  they  appear  to  have  formed  a  part,  every  thing,  in  short, 
makes  us  feel,  that  the  history  of  our  globe  reaches  back  to  periods  far  anterior  to 
the  existence  of  the  human  race,  and  Siat  th^  researches  which  are  nepessary  to 
brin^  us  acquainted  even  with  the  present  state  of  its  surface,  (and  scarcely  beyond 
the  surface  can  we  penetrate,)  would  require  a  length  of  time,  and  an  amount  of  ex- 
pense hardly  .to  be  calculated,  before  our  observations  could  be  so  matured  and  veri- 
fied as  to  form  the  foundations  of  a  complete  scientific  whole. 


BOOK  IX. 

CimOmutHon  of  ike  Theory  of  Geography.     Of  ntnple  Subetances  which  compose  the 
9oHdpari  of  the  Qlobe.     Fvnt  Section  s  Saiiney  earthy  ^  and  inflammalAe  substances. 

It  belongs  to  chemistry  to  examine  in  what  manner  the  gases,  the  acids,  and  the 
elementary  earths,  have  acted  in  the  formation  of  the  non-organic  substances  which 
forai  the  solid  crust  or  surface  of  pur  ^lobe,  and  of  which  we  are  now  going  to  con- 
sider the  external  and  internal  forms.  Mineralogy  describes,  defines,  and  classifies 
these  substances;  geology  treats  of  their  origin;  but  physical  geography,  the  object 
of  which  is  to  investigate  the  structure,  composition,  and  physical  relations  of  the 
globe,  cannot  be  accused  of  going  beyond  its  Umits,  in  tracing  out  a  generid  view  of 
the  various  substances  of  which  the  solid  parts  of  the  earth  are  formed. 
These  substances  are  either  simple^  that  is,  formed  of  the  same  chemi- 
cal elements,  and  having  for  their  nucleus  the  same  integrant  molecule ; 
or  aggre^atey  that  is,  composed  of  two  or  more  simple  substances.  The 
first  of  these  substances  are  minerals,  the  objects  of  the  sciences  of  mineralogy  and 
ciystallography;  the  second  are  the  rocks  and  earths,  which  belong  to  the  province 
of  geognosy. 

We  distinguish  four  classes  in  the  mineral  kingdom:  the  fhst  compre- 
hends saline  or  acidiferous  sflbstances,  which  are  composed  of  an  acid 
united  to  aii  earth  or  an  alkaU,  and  sometimes  to  both.  The  second  contains  the 
tartky  substance,,  into  the  composition  of  which  earths  alone  enter,  or  sometimes 
ID  earth  united  to  an  alkah ;  in  the  third  class  are  placed  all  inflammable  substances 
which  are  not  metallic ;  substances  hitherto  imperfectly  analyzed,  but  which  may 
be  distinguished  by  the  property  which  they  possess,  of  burning,  or  of  evaporating, 
when  decomposed.  The  fourth  class  embraces  the  metallic  substances  Imown  by 
^ir  brilliancy,  by  then:  great  specific  gravity,  and,  in  part,  by  their  ductihty  and 
malleabihty.t 

*  Bei^pDoano,  G^og.  Phy.  i.  365. 

t  Haiiy^  Traits  de  M^n^ralogie.  Broi%iuart,  Traits  £lem«  de  Mtn^ralogie.  Delam^iherie,  8* 
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We  shall  now  consider  the  mineral  kingdom,  in  so  far  as  it  regards  plijrsieal  geo- 
graphy, that  is,  by  examining  the  genera,  most  abundant  in  nature,  and  the  species 
most  remarkable  for  their  physical  qualities.  While  we  take  the  Terminology  of  M* 
Haiiy  for  the  basis,  we  shall  compare  it  with  that  of  other  mineralogists* 
Carbonate  of  The  Carbonate  of  lime,  that  is,  Ume  conibined  with  carbonic  acid,  is 
"^"^  also  called  aerated  lime*  or  calcareous  spar.    It  is  the  motft  abundant 

of  any  known  mineral  substance  on  the  earth.  It  belongs  to  every  geological  epo<^, 
and  to  every  soil.  Among  the  ancient  and  primordial  masses,  it  not  only  ibrma  one 
of  the  constituent  principles  of  rocks,  but  it  also  b  seen  in  its  pure  state  in  immense 
beds  or  banks,  the  peculiar  character  of  which  is  a  laminated  or  scaly  texture,  whieh 
indicates  a  confused  oystallization.  It  abounds  still  mor^  in  the  secondary  or  atm- 
tified  mountains  and  masses  of  earth,  of  which  it  forms  more  than  the  halfl  It  is 
found  also  in.  the  third  order,  combined  with  clay,  and  thus  constitutes  the  various 
"Thie.  I  mails.     It  forms  also  vast  beds  in  the  state  of  chalk,  frequently  accoBi- 

panied  by  large  masses  of  calcareous  shells  compressed  together,  and  broken,  and 
which  had  once  been  inhabitated  by  marine  animaU.  We  are  therefore  led  to  con- 
sider chalk  as  a  very  ancient  chemu^  decomposition  of  the  altered  and  oUiteratad 
remains  of  shell-fish.*  It  is  well  known  that  the  madrepores  and  other  polypi  of  tha 
equatorial  seas,  form  chalk  continually  in  great  quantities.  The  port  of  Bantam  was 
shut  up  in  less  than  a  century  by  rocks  of  coral  formed  by  po\ypL'\  LimesAooe  is 
discovered  mixed  with  flints  and  coloured  oaarbles  (Ifr^che)  in  dluvial  soils,  and  also 
in  volcanic  soils,  where  it  has  been  detected  by  the  explosions  that  have  taken  {^ace. 
There  are,  however,  countries  where  chalk  is  not  found;  where,  at  least,  it  hss 
hitherto  been  but  very  rarely  seen ;  as,  for  instance,  in  the  neighbourhood  of.  the 
Cape  of  Good  Hope,|  and  in  the  granite  and  volcanic  peninsula  of  Kamtschatka.§ 

The  carbonate  of  Ume  confusedly  crystalUzed,  forms  the  building  materials  in 
Mufaie.  I  France.    When  it  posseses  a  finer  grain,  it  forms  a  sort  of  marble  of  no 

great  value.  According  as  it  becomes  harder,  and,  if  we  may  so  express  it,  moie 
refined,  it  takes  a  much  finer  polish,  and  is  better  fitted  for  the  chisel  of  the  sculptor. 
It  is  then  properly  called  marble.  White  statuary  marble  from  Carrara  in  Italy,  is 
esteemed  the  purest  of  any.  The  coloured  mcu'bles  are  formed  of  calcareous  matter, 
mixed  more  or  less  with  extraneous  substances.  Pliny  is  right  when  he  says,  "  Every 
country  possesses  its  peculiar  species  of  marble.''  Marbles,  however,  more  regu- 
larly crystalUzed,  of  a  larger  grain,  and  more  fiixed  with  particles  of  pyrites,  become 
more  rare  as  you  leave  the  middle  of  the  temperate  zone,  and  approach  the  pole, 
caieaieooi  I  Crystals  of  carbonated  Ume,  under  the  name  of  calcareous  spar,  are 
•'^*  I  found  in  almost  every  subterraneous  cavity,  and  in  all  veins.  They  serve 

to  ornament  every  cabinet  of  mineralogy.  Filtering  through  the  vauhed  roofs  of  sub- 
terranean grottos,  this  substance  forms  those  concretions  known  by  the  name  of 
staiaetites.  J  calcareous  stalactites ;  the  various  positions  and  forms  of  which  present 
all  kinds  of  agreeable  and  fantastic  appearances  to  the  imagination  of  the  specta- 
tor. The  eagle-stone,  (g^ode)  is  a  concretion,  the  interior  of  which  is  hollow,  some- 
times filled  up  with  crystals,  sometimes  bristled  with  multitudes  of  needles.  The 
more  abundant  and  uniform  calcareous  concretion  produces  those  masses  known 
caicvcowaia-  1  under  the  name  of  calcareous  alabaster,  which  differs  from  marble  ii^ 
'*'^'  I  being  less  pure,  more  variegated  in  its  colours,  and  somewhat  more 

transparent    s  ^ 

ineriMtationf.  |  The  incrustatious  which  are  formed  by  water,  loaded  with  carbonato 
of  lime,  have  led  to  the  supposition  that  there  are  some  petrifying  springs.  These 
incrustations  preserve  exactly  the  figure  of  the  vegetables  that  have  been  covered 
with  them,  the  substance  of  which  has  been  destroyed.  It  is  in  the  same  manner 
that  the  tufas  are  formed,  or  calcareous  sediments  in  c€mals,  and  the  beds  of  rivers 
and  lakes,  the  waters  of  wliich  are  charged  with  this  substance. 

•  SteflTen't  Memoir  upon  the  Nataral  History  of  the  Interior  of  the  Globe,  p.  26.    (In  Ger- 
nitn.) 

t  Blumenbtcb,  Histoire  Naturelle,  p.  450,    Cpfpp.  Forster,  P^ron,  kc 

*  Thunbcrg's  Travels,  i.  216.    (In  German.)    Sparman't  Travcrs,  142-618.   (In  German.) 
^  G«o^g^  Detcription  Pbyrfqac  de  la  Hut«e>  1.  # 
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Other  tpaeies  of  lime  mtt  of  kM  iniportaBee.  Some  varieties  of  phos- 1  2STte3 
phated  end  of  floated  lime  exhibit  coloured  cryBtals,  whieh  rery  nrach  |  Sm. 
resemble  the  mere  precious  stones,  such  as  chrysolites,  emeralds,  rubies,  and  others. 
Fhiatad  lime  is  often  found  in  the  matter  of  metallic  veins,  mixed  with  the  ore. 

6iilphaied  Hme,  or  lime  combined  with  sulphuric  acid,  is  commonly  I  saipteiii 
called  gypsum,  or  plaster-stone,  when  mixed  with  carbonated  iime.  |  '^'^ 
Whea  crystallized,  it  is  called  selenite.     Tins  stone  is  divisible  into  brilhant  and 
(mosparenl  laminn,  and  was  used  by  Ae  ancients  instead  of  f^ass  for  windows.     It 
veiy  much  resembles  the  foliated  miea,  or  talc  of  Muscovy,  yet  is  totally  different 
m  legard  to  tiie  iwture  of  its  coropon^it  parts.  The  compact  sulphated  hrae,  fine  and 
dose-grained,  and  ef  a  beantiful  white  colour,  is  the  substance  which,  under  the  name 
ef  gypseous  alabaster,  or  aiabastrite,  (pseudo  alabaster,)  has  so  often 
affi>HJed  the  poets  a  term  of  comparison  to  express  dfe  whiteness  of  the 
neck  or  arms:  ^  A  skin  as  alabaster  pure."    Sulphated  lime  is  often  found  under  the 
ibfm  of  hflls  or  little  mountains,  and  sometimes  in  beds  or  strata,  in  countries  of  the 
second  and  third  formation.     It  is  doubtful  whether  there  be  any  of  the  first  forma- 
tiott,  or  whether  the  heaps  which  are  known  to  be  among  the  primitive  mountains, 
have  net  been  produced  by  causes  of  a  later  origin."*  The  school  of  Werner  sujlports 
the  first  opinion.     The  north  of  Europe  and  of  Asia  fiurnishes  very  little  sulphate 
of  lime.f         •  ,  • 

Bafyles  aiid  strontites  are  but  of  little  importance  in  a  physico-geo- 
grapliical  point  of  view,  althou^  the  sulphated  variety  of  the  latter  Bffbrds 
those  magnificent  ciystals  which  are  found  in  the  cavities  of  the  niines  of  sulphur  in 
the  valleys  of  Note  and  of  Mazzara  in  Sicily.  To  what  extent  magnesia  |  Miciwrit. 
is  concerned  in  the  fi>rmation  of  certain  rocks,  is  not  yet  sufficiently  determined,  j; 
The  st^pbate  of  magnesia,  known  under  the  names  of  sel  amer  and  Epsom  salt,  is 
found  in  many  mineral  waters,  particularly  al]  those  in  the  neighbourhood  of  Mont- 
pelier.  It  is  also  found  in  a  state  of  efflorescence  upon  the  surface  of  schist,  from 
which  it  can  be  easily  collected.  § 

Nitrate  of  potass  is  conoiposed  of  vegetable  alkah  pr  potass,  nitric  acid,  t  mcme  or  pot- 
tnd  the  water  necessary  for  its  cryst^ization.  It  is  generally  known  |  *^ 
ander  the  name  of  saltpetre,  or  nitre.  It  is  constantly  formed  in  those  places  which, 
like  our  stables  and  cellars,  contain  animal  and  vegetable  matters  in  a  state  of  putre* 
iactioB,  or  which  receive  the  effluvia  of  those  substances.  It  is  deposited  upon  the 
nriace  of  old  walls.  As  this  article  is  much  used  in  the  manufacture  of  gun- 
powder and  aquafortis,  or  nitric  acid,  they  make  artificial  nitre  beds  by  means  of  a 
mixture  of  vegetable  and  animal  substances. 

Muriate  of  foda,  or  common  salt,  is  composed  of  soda,  muriatic  acid, 
ad  water.  It  is  spread  throughout  nature  in  an  abundance  correspond- 
iag  to  ks  extensive  utility.  When  found  in  a  Crystallized  state,  it  is  called  fossil,  or 
niek-satt.  There  are  immense  masses  of  it  in  Poland,  in  Hungary,  {I  in  Austria,  in 
Bavaria,  in  Hanover,  in  England,  in  Spain,  and  generally  in  all  secondary  countries. 
Gfeat  quantities  of  this  salt  are  held  in  solution  by  the  water  of  the  ocean,  from 
which  it  is  procured  by  various  processes.  Sea  water  is  sometimes  evaporated  in 
ihaDow  ditches  or  pits  by  the  action  of  the  sun;  sometimes  in  large  vessels,  by  the 
>id  ef  fyrfij  and  the  salt  procured  from  it  has  different  degrees  of  sharpness  and 
strength.  Some  lakes,  rivers,  and  springs,  contain  salt,  particularly  in  the  neigh- 
boQr^KKJ  of  the  Caspian  sea,  where  even  the  soil  is  impregnated  with  it  Salt  lakes 
tte  generally  found  near  hiUs  of  mari,  clay,  limestone,  and  gypsum.  IT 

The  borate,  or  rather  sub-borate  of  soda,  or  borax,  is  of  great  utility,  |  Bonx. 
especially  in  the  melting  and  soldering  of  metals.     This  substance,  the  origin  of 
vbich  is  disputed,  is  found  as  a  native  production  in  some  lakes  and  caverns  in  Thi- 

*  Statsure,  Voyage  dans  les  Alpes,  §  120^  1336, 1239,  1931. 
t  Georgi,  Ueacription  Physique  de  la  Uutsie,  v.  126. 

*  Faujas  Saint  Fond,  Geologic,  ii.  298,  #77.    Deleni^tberie,  Tbeorie,  v.  p.  1? 
h  ChapuU  cit^  par  HaOy,  Min^ralogie,  U.  336. 

I  Fichtol,  History  of  Rock-Salt.     (In  German.) 

1  Ptllsfly  Yoyag*.  pasnm.    Georgi,  Ueicript  dc  la  Bussie,  v.  21.  59. 
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bety  Nepaul)  Persia,  Taiiaiy,  and  in  Saxony,  but  we  also  obtain  it  by  a  mediod  mu« 
fhiMiB  nf  I  lar  to  that  employed  for  procuring  nitre.*  Carbonate  of  soda,  oooh 
"^  I  monly  called  natron,  is  found  in  certain  lakes  in  Egypt;  in  that  of  Kis- 

Maria  in  Hungary,  and  in  those  situated  in  the  plains  north  of  the  Caspina.  It 
iinkti  of  I  sometimes  covers  the  plains  with  a  slight  efflorescence.!  The  muriate 
■amonia.  |  q£  ammonia,  commonly  called  sal  ammoqiac,  comes  fVora  Egypt  and 
Persia.  It  is  also  found  in  smaJi  quantities  round  the  volcanos  of  Sicily  and 
Italy.  It  is  dso  made  in  several  countries  u/£urope.  Mixed  with  pounded  ioe,  it 
produces  an  artificial  cold,  which,  according  to  l^^^equer,  reaches  to  18  degrees  b^ 
low  zero  in  Reaumur's  thermomet^.|  AU  these  salts  seem  more  particularly  to 
abound  in  plains,  which  are  surrounded  by  mountains;  and  which  must  have  been 
the  basins  of  lakes  that  are  now  become  dry,  or  partly  run  out  The  great  desert  of 
Sahara  appears-  to  be  a  simila^asin,  covered  with  saline  efflorescence,  while  the 
country  watered  by  the  Niger  is  totally  free  from  it.  Brazil,  in  America,  is  destitute 
of  salt,  while  Paraguay'abounds  with  it.  This  salt  ib  rare  in  Scandinavia,  and  in  die 
north  of  Russia. 

Aimm  I      Alum,  in  recent  chemical  woriu,  is  called  dkalinensulphurated  akoni-' 

na.  •  This  substance  is  found  by  itself  only  in  very  small  quantitieii;  but  it  can  be 
procured  from  certain  earths  and  stones,  which  are  impregnated  with  it,  or  from 
schists  and  pjnrites,  which  contain  only  its  prinsiples. 

Pure  alumina,§  or  earth- of  alum,  which  is  procured  from  alum,  is  distinguished 
among  the  elementary  earths  by  its  tendency  to  mix  and  unite  itself  With  water.  It 
is  found  blended  with  the  most  dissimilar  substances.  It  enters  into  the  compositioB 
of  common  clay,  and  into  that  of  oriental  gems.  We  know  that  these  stones  are  veiy 
difficult  to  melt. 

CryoUte.  |  A  Danish  missionary  has  brought  from  Greenland  a  substance,  which 
has  been  called  cryolite,  and  which  melts  like  ice  in  the  flame  of  a  candle;  it  is  the 
fluated  alkaline  alumina  of  Haiiy.  These  very^oppoeite  results  from  combinationsy 
in  which  the  same  substance  is  predominant,  ought  to  teach  us,  that  in  forming  a 
true  theory  of  the  earth,  we  should  employ  with  &e  utmost  circumspection  the  prin- 
ciples and  analysis  which  chemistry-  afi<»ds. 

Qwcz.  I  Let  us  now  proceed  to  earthy  substances.  The  first  species  which 
ofiers  itself  to  our  attention  is  that  of  hyaline  quartz,  or  quartz  properly  so  ciilled. 
This  has  crystallized  silex  for  its  base,  and  comprehends  some  varieties  very  <tifief- 
ent  in  their  aspect  to  the  eye  of  the  ignorant;  but  the  severe  method  of  modem 
mineralogy,  established  upon  chemical  analysis,  rejects  dl  false  classifications  found- 
ed upon  external  appearances. 

When  hyaline  quartz||  is  found  in  round  or  angular  grmns,  without 
cohesion,  having  a  vitreous  surface,  it  is  esteemed  of  no  value,  being 
nothing  but  sand  or  gravel,  and  fit  to  be  used  only  in  the  formation  of  roads :  if  these 
small  grains  are  united  by  a  natural  cement,  they  form  siliciOus  quartz,  (grh 
quartzeux.)  When  the  same  substance  has  by  natural  friction  been  fashioi^d  into 
small  round  masses,  it  is  raised  into  the  rank  of  crystalline  flints,  (caUUmx  criatalUna.) 
Lastly,  when  hyaline  quartz,  in  consequence  of  a  more  regular  oystallization,  is  of 
uniform  density,  and  perfectly  transpcu'ent,  it  occupies  a  distinguished  place  in  the 
collections  of  amateur?  under  the  name  of  rock  crystal;  it  ornaments  our  lustres;  is 
used  even  in  some  kinds  of  jewellery.  In  Madagasccu*,  these  crystals  are  found  in 
the  greatest  purity,  and  in  large  tables  or  fiat  layer8,1f  and  this  seems  to  confirm  the 
truth  of  the  reports  mentioned  by  Herodotus  and  Pliny,  of  the  abundance  of  crystal 
Hock  enntab.  |  in  Upper  Ethiopia.  When  of  a  violet  or  purple  colour,  the  rock  cr3r8tal 
becomes  amethyst,  and  is  in  this  state  highly  valued  and  classed  among  the  gems. 

*  Fotircroy,  EUmens  d'Histoire  naturelle  et  de  Cbimie,  tome  ii.  p.  68.  Buschiog,  Introduc- 
tion k  la  G^ographie,  p.  120. 

f  Voyages  de  Townson,  de  Pallas,  etc. 

t  That  is-^8^  or  40^  below  the  freezing  point,  in  the  common  or  Fahrenbeit'a  thermomettr. 

i  It  is  called  ^lumina,  from  its  being  the  base  of  the  salt  called  alum,  and  aometimea  argil* 
because  it  is  also  the  base  of  the  clays.— T. 

I  Hauy,  ii.  407,  tyy.  1  Hochon,  Uecueil  dc  M^m.  sur  la  Physique,  1{5.  . 
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When  bkiet  it  tB  the  ^phhre,  (saphir  d^tauy)  which* is  not  so  precious:  When  it  as- 
sumes the  colour  of  rose,  it  is  the  ruby  of  Bohemia,  the  most  valuable  of  tdl:  when 
jeUow  it' is  the  Occident  topaz;  in  short  the  crystals  of  this  substance  take  the 
names  of  the  ctifferent  gems  which  Uiey  resemble  in  colour. 

This  species  of  quartz  agate,  of  which  concreted  silex  constitutes  the  base,  and 
of  whidi  many  mineralogists  still  continue  tcr  form  a  distinct  genus  under  the  name  of 
mimBf*  contains  the  following  among  other  varieties;  the  chalcedony,  |  aun. 
wbkh  is  of  a  bluish  or  grey  ci^our,  and  of  an  imperfect  and  cloudy  transparency;  the 
comaline,  which  is  red,  and  of  a  dieny-like  semi-transpar^icy,  and  sometimes  of  a 
beautiful  donation  hue;  and  lastly,  the  chrysoprase,  a  stone  of  a  delicate  and  clear 
green.     They  give  the  name. of  onyx  to  agates  formed  of  two  translucid  stripes  of 
diflbrent  colours.     Oriental  ^igate  is  distinguished  by  the  fineness  of  its  |  oriental  astu. 
compiMition,  and  1^  tha  peculiar  appearance  given  to  its  interior  by  its  various  undu- 
lated laminae. 

When  the  quarts  agttteis'less fine  in  its  composition,  it  is  used  for  gun-flints  and 
for  mill-stones,  and  even  for  common  flints.  The  enhydros,  celebrated  by  Pliny,  is 
eely  an  eagle  stone,  of  quartz^agate,  c<Mitaining  a  small  quantity  of  water,  which  is 
perceptible  through  the  semtlransparency  of  tiie  stone.  There  is  a  variety  of  quartz, 
which  floats  upon  the  water  until  it  has  imbibed  a  certain  quantity. 

The  noble  or  perfect  opal,  as  it  is  termed,  is  a  milky  resinous  quartz,  |  opy. 
exhSbitiBg  a  beautiful  play  of  colows,  like  those  in  die  rainbow,  and  vyying  their 
shades  according  ta  the  position.  It  ia  highly  prized  on  account  of  this  oriUiant  ap- 
pearance, "vidiich,  however,  arises  solely  from  impecfections,  that  is,  very  ndnute 
cracks  or  fissures  with  which  it  is  filled.  When  divided,  it  no  longer  displays  this 
pleasing  and  changeable  efiulgence.f  The  hydrophane,  or  semi-opal,  becomes  of  a 
beautiful  transparency,  when  plunged  in  water. 

Jasper  is  a  quartz  agate,  blended  with  argil  or  clay,  and  a  little  hron,  (  Jaiper. 
which  gives  it  a  variety  of  colours.  It  was  formerly  cohfounded  with  porphyry ;  but,  it 
is  naw  ascertained  that  jasper  is  of  a  secondary  formation,  and  has  nothing  in  common 
with  the  primitive  rocks  of  porphyry.  In  general  all  quartz  agates  belong  to  the  secon- 
dary earths.  The  beds  of  silex,  properly  so  called,  namely,  gun-flints,  |  comMofliies. 
mBlstones,  *and  common  flint-stones,  though  inconsiderable  in  regard  to  the  whole 
globe^  present,  in  respect  6f  their  situatibn,  some  remarkable  pecukmties.  Strata  o£ 
nlex  very  often  alternate  with  those  of  chalk.  *Hen§e  some  naturalists  have  thought 
that  they  were  the  petrified  remains  of  certain  marine  animals^  In  several  vast  re- 
gioos  of  tbe  globe,  as,  for  example,  Siberia,  and  the  plains  in  the  neighbourhood  of 
the  Caspian  Sea,  gun-flints  or  **  silex  pyromaque"§  is  very  seldom  found. 

Hjraluie  quartz,  without  ever  fomung  the  enture  substance  of  any  I  ?^J^^ 
mountain,  sdH>unds  in  every  soU.  It  is  one  of  the  integral  parts  of  most  |  qSruC 
varieties  of  the  granite  rocks.  It  also  enters,  in  the  form  of  crystallized  grains,  into 
the  composition  of  many  rocks  of  porphyry.  It  forms  the  base  of  a  great  number 
of  fossO  micaceous  rocks.  Its  crystals  occupy  the  fortuitous  cavities  which  are 
/bund  in  almost  all  the  large  masses  of  rocks.  They  ornament  the  walls  or  sides 
of  such  cavities,  sometime^  in  traiisparent  prisms  of  nearly  a  foot  in  diameter. 
Hyaline  quartz  forms  veins,  frequently  of  a  -great  extent,  which  pass  through  the 
primitive  mountains;  and  these  veins,  becbming  exposed,  and  projecting  by  the 
wearing  away  of  the  rocks  in  which  they  were  imbedded,  have  given  rise  to  the 
epimon,  that  there  existed  mountains  entirely  com{k>sed  of  quartz.  There  is 
scarcely  any  secondary  rock,  in  which  we  do  not  find  common  or  unshqi^n  quartz, 
in  masses,  in  veins,  or  in  crystals.  || 

Arenaceous  quartz,  (quarto  Wnac^,)  or  quartz  in  the  form  of  sand,  I  ^*^^  ^ 
covers  almost  entirely  the  bottom  of  the  sea.    -It  is  spread  over  the  |  qiStz. 
banks  of  rivers,  and  forms  vast  plains,  even  at  a  veryconsiderable  elevation  abovft  the 

*  Comp  Hafly,  ii.  439.  Bergmann,  Sdagraphia,  i.  325.  Delam^therie,  Th^orie  de  la  Terre, 
0. 136. 
t  See  Newton,  Optice  Lucis,  1.  ii.  p.  2.  and  the  Min^ralogie  of  HaOy,  ii.  p.  456, 
t  Delam/^tberie,  Throne  de  la  Terre,  v.  33. 
$  Georgif  Description  de  to  Rusaie,  iii.  169.  I  Brongniart,  li.  271*279. 
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level  of  the  sea,  as  the  desert  of  Sahara  hi  Africa,  of  Kobi  in  Asia,  aad  Haany  ^dnra. 
This  quartz  is  produced ,  at  least  in  part,  from  the  disintegration  of  the  prinative 
granite  rocks.  The  currents  of  water  carry  it  along,  and  wh«i  it  b  in  very  smaH, 
light,  and  rounded  grains,  even  the  wind  transports  it  from  one  place  to  aaodwt 
The  hills  thus  are  made,  to  move  Hke  waves,  and  a  deh^e  of  sand  frequently  inin* 
dates  the  neighbouring  country.* 

'Arenaceous  quartz  fiimishes,  by  fusion,  one  of  the  most  useful  substances  iif 
have,  namely,  glass,  which,  being  less  hard  than  the  crystals  of  quartz,  ctta  be  made 
equally  transparent,  and  is  equally  serviceable  to  our  wants  and  to  our  pleaaores. 
There  it  shines  in  walls  of  crystal  in  the  palaces  of  the  great,  reflecting  the  charatf 
of  a  hundred  assembled  beauties;  here,  in  the  hand  of  the  philosopher;  it  diseeven 
to  us  the  worlds  that  revolve  above  us  in  the  immensity  of  space,  and  tiie  no  less 
astonishing  wonders  that  we  tread  beneath  our  feet. 

We  shall  ndw  shortly  notice  the  different  species  of  precious  stones, 
which  are  almost  all  composed  of  alumine,'or  pure  argil,  as  the  analysis 
of  Bergmann  and  RIaproth  have  proved.  According  to  the  method  of  HaSy,  tin 
name  of  Comndum  now  comprehends  a  species,  tiie  red  variety  of  winch  is  tl^  tnn 
oriental  ruby;t  the  blue,  the  oriental  sapphire;  and^tfae  yellow,  the  oriemtal  wpas. 
^ese  three  vaneties  are  comprehended  by  the  French  amateurs  under  the  gtnerd 
name  of"  oriental  gems.''  These  valuable  and  brilfiant  substances  connst  of  ninety- 
SptopOe.  J  eiffht  parts  of  alumina,  and  two  of  iron.  To  the  species  caHed  by  the 
French  SptneUe,  the  colouring  matter  of  which  is  the  metal  called  chrome,  belong 
the  scarlet  or  tight  red  ruby,  the  pale  rose  or  pink  ruby,  the  variety,  called  mbaedk, 
of  a  yellowish  red  colour:  all  these  are  less  hard,  and  have  less  [^ay  ot  btdhaacj 
Topax.  I  thafi  the  corundums.     The  limpid  and  transparent  topazes  of  Siberia, 

the  pale  yellow  ones  of  Saxony,  those  of  Brazil,  the  colour  of  which  is  a  reddish 
yellow,  are  all  included  by  Haiiy  in  the  same  class.  The  ruby  of  Brasil  is  <»ily  a 
red  topaz,  (sometimes  reddened  by  means  of  f^re,)  the  beryl  or  oriental  aigmemarmij 
called  the  sapphire  of  Brazil,  is  a  greenish  bhie  topaz.  Many  chrysoKtes  bek»ig  to 
cmenM.  |  the  same  species.  The  beautiful  emerald  of  Peru,  the  pure  green  of 
which  is  more  pleasant  to  the  eye  than  the  dazzling  brilliiuicy  of  many  other  mor* 
perfect  gems ;  and  the  occidental  or  common  beryl,  a  stone  of  but  littk'vahie,  have 
both  the  same  bases,  namely,  silex,  alumina,  glucine,  and  lime;  but  the  colouring 
principle  in  the  emerald  is  chr#ne,  and,  in  the  beryi,  a  very  small  quantity  of  iron, 
omiet  I  The  garnets  of  Bohemia,  of  a  deep  bright  red,  and  those  of  Syria,  oft 
purple  violet  colour,  contain  a.  large  proportion  of  iron,  sometimes  one-third,  or  even 
two-fiflhs :  the  oriental  garnet  is  very  magnetic.  It  is  a  singular  circumstance,  that 
this  quantity  of  iron  does  not  injure  its  transparency.;];  The  cymophaney  known  also 
by  the  names  of  chrysoberyl,  and  oriental  chrysolite,  is  of  a  yellowish  green  colour, 
and  is  nearly  as  hard  and  heavy  as  the  corundum. 

DkiiBond.  I  We  have  not  yet  spoken  of  the  diamond,  that  king  of  gems.  The 
reason  is,  that  this  king  is  now  dethroned.  Modem  chemistry  has  proved,  by  mul« 
tiplied  and  decisive  experiments,  that  the  dicmiond,  far  from  resisting  the'  fir^,  like 
all  true  gems,  is  entirely  dissipated,  without  leaving  any.  residuum  whatsoever.  Con- 
sequently,  the  diamond  is  now  classed  among  the  combustible  substances,  along 
with  sulphur,  amber,  and  coal.  It  appears  that  the  diamond  consists  of  pure  carbon. 
Like  all  the  other  fine  gems,  the  diam'ond  seems  to. abound  iiiost  in  the  East  Indies, 
and  in  South  America.  The  precious  metals  abo  more  pecuharly  belong  to  the 
equatorial  regions. 

Fekbpw.  I  Passing  over  some  less  interesting  species,  we  come  to  feldspar,  a 
substance  composed  principally  of  silex  and  alumina,  with  small  proportions  of  lime 
and  potash.  If  it  be  coloured,  it  is  by  the  presence  of  oxide  of  iron.  It  cuts  glass, 
is  phosphoric,  and  emits  sparks  when  struck  with  steel.  The  feldspar  fonna  the 
base  of  a  multitude  of  rocks,  and  predominates  in  those  of  primitive  formation,  con* 

« 

*  So  where  o'er  wide  Numidian  wastes  extend* 
Suddenthe  impetuous  hurricanes  descend,  &c. — See  AddUonU  Cato, 

-)-  Lapidaries  call  all  perfect  gemi  oriental,  and  those  which  are  less  so  occidental. 
Hatty,  ii.  551. 
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fltHtttbg  di  leist  two  Uiirds  of  the  substanoe  of  granite.*    £xteoaive  mountains  are 

somedmes  solely  eomposed  of  it     Guldenstedt  tells  us,  that  feldspar,  either  pure, 

or  mixed  with  granulated  quartz,  forms  that  vast  plain  of  rocks,  which  extends  from 

both  sides  of  the  cataracts  of  the  Dneiper.     The  fosses  of  the  fort  of  Sacharowa, 

are  cut  out  of  natural  feldspar.f     It  is  also  to  this  substance  that  porphyry  rocks 

owe  the  distinct  spots  which  arise  out  of  their  general  colour;  but  these  rocks  rarely 

present  themselves  under  regular  forms.     The  fine  crystals  of  feldspar,  whether 

<^aque  and  coIoiHed,  or  limpid  and  transparent,  occupy  veins  or  cavities,  contained 

in  die  pranitive  mountains;  and  it  is  the  Lombiurd  Alps  which  have  furnished  what 

the  cabinets  of  France  consider  the  most  perfect  specimens  of  this  kind.     But  the 

most  beautiful  crystids  of  feldspar,  which  join  to  a  fine  green  colour  a  great  degree 

of  transparency,  are  found  in  detached  blocks  or  masses  in  the  steppes  of  the  Kir- 

guis,  whence  the  Bucharians  carry  them  to  Semipalatnoi. I    It  is  the  mountains  of 

&b«da,  towards  the  lake  Bayfkal^  which  have  supplied  these  large  plates  of  azure 

feldspar,  with  which  the  palace  of  Czarskoselo  is  adorned.     It  appears  then  that  this 

substance  abounds  still  more  in  the  Alps  of  Asia  than  in  those  of  Europe.     On  the 

contrary,  America  does  not  appear  to  fiifibrd  it  in  large  quantities. 

Feldspar,  even  when  decomposed,  still  maintains  a  character  of  im-  I  dmoopomI 
portance.  It  is  found  in  extensive  beds,  fi^m  the  Uralian  mountains  to  |  ^^^vm* 
Kamtchatka.  Of  the  two  substances  which  the  Chinese  use  in  the  making  of  porce- 
lain,  the  one  named pefiiae^,  is  a  whitish  laminated  feldspar;  the  other  called  kaolinj 
is  an  argiliform  feldspar,  that  is  to  say,  feldspar  which  has  passed  by  decompositi<m, 
from  the  state  of  a  stone,  to  that  of  a  very  brittle  clay,  without  cohesion;  combining 
with  water,  of  a  fine  white  colour,  and  infusible  by  itself— the  petunzd  acting  as  a 
flux.  The  same  substances  are  employed  in  Europe  in  the  manufacture  of  porce- 
lain ware. 

The  name  of  petro8ilex§  has  been  given  to  several  substances,  very  |  FMraOex. 
widely  distributed  in  nature ;  but  there  appears  to  exist  great  confusion  in  this  sub- 
division of  the  mineral  kingdom.  .The  homstone  of  Werner  or  keratolithe  of  De- 
]am6therie,  and  the  secondary  petrosilex,  or  ndopetre  of  Saussure,  appear  to  be  one 
and  the  same  substance,  ||  belonging  to  the  Icu'ger  quartz  agatesj  and  to  the  secondary 
rocks;  but  the  true  petrosilex,  compact  and  semi-transparent,  which  is  found  in 
Sweden, IT  in  Norway,  in  Switzerland,  and  in  general  in  nl\  the  primitive  rocks,  ap- 
pears to  resemble  feldspar.^^  This  stone  forms  of  itself  very  considerable  moun- 
tains, as  well  in  the  Alps  as  in  the  Uralian  chain.  In  the  latter,  it  is  found  sparingly 
in  detached  blocks  ai^  roUed  pebbles.  Jtrnphihole^  though  less  com-  I  ^'"'^^ 
mon  than  feldspar,  holds  a  no  less  distinguished  rank  among  the  sub-  |  Efombiende. 
stances  which  compose  the  primitive  rocks.  It  predominates  in  greenstein;  it  forms 
with  feldspar  the  primitive  trapps,  which  difier  from  basalt;  and  enters  into  the  com- 
position of  syenite,  a  stone  oflen  nearly  allied  to  granite.  It  also  forms  of  itself 
veiy  considerable  masses.  The  crystals  of  European  amphibole  are  most  fre- 
quently met  with  incased  in  substances  ejected  by  volcanos.  In  Siberia,  the  travel- 
ler Laxman,  found,  near  the  lake  of  Baikal,  amphibole  crystallized  in  small  pris- 
matic colmnns,  with  four  large  faces,  and  three  small  ones.     It  was  hence  called 

baauOite-tt 
Mica,  a  substance  remarkable  for  its  metallic  brilliancy,  is  dlstin-  |  Mici. 

gaished  from  talc  by  its  pure,  smooth  surface,  and  by  not  being,  like  talc,  unctuous 

to  the  touch.     The  variety  of  mica,  which  consists  of  large  thin  transparent  laminse, 

u  mistermed  talc  of  Muscovy.     It  is  also  known  under  &e  Latin  name 

of  GUtciea  Marim.    The  Russians,  especially  in  Siberia,  use  it  in  their 


OtonofMnt.'' 


*  Dolomiea,  qaoted  Hatiy,  ii.  608.  f  Georgi,  Rusaie,  iii.  179. 

t  Ptllas,  Nouv.  M^moires  du  Nord,  v.  309.  Bindheim,  Analyse,  etc.  dans  les  M^moiroi  des 
Natnnlistes  de  Berlin,  vol.  xi. 

§  PetToiAlex,  B  Latin  word,  which  corresponds  to  the  viotdStfeU-kUel  in  German ;  berg'JUnt 
b  Danish ;  heUe-JHnia  in  Suredish :  all  these  words  mean  rock  flint. 

I  Voyages,  §1194. 

1  Walleriiis,  Sytdme  Mineral,  vol.  i.  p.  283.    (Petroailex  Kquabilis,  Spec  132.) 

**  HaUy,  IT.  385.    Delamaherie,  ii.  203. 

ft  Scvcmn,Nov.  Act.  Pctropol.  1791.  p.  307.  CrcU,  Chim.  Ann.  1793.  ii,  21, 

Vol.  I.— N 
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inndows  iiuiiead  of  glass;*  but  it  soon  becomes  soiled,  and,  in  some  measure,  loae* 
its  transparency  by  exposure  to  the  air.  Another  variety  of  mica  in  spangles  of  a 
yellowish  gold,  or  wlutish  silver  colour,  is  kno^  all  over  the  world,  by  the  ridici^ 
lous  names  of  cat's  gold,  or  cat's  silver.  The  gilt  sand  and  gold  powder,  which  the 
paper-makers  use  for  purposes  of  ornament,  are  only  mica  in  small  fragments. 
Pb^tkmor  Mica,  says  Dolomieu,*!*  belongs  essentially  to  the  primordial  rocks, 

™*^  where  it  has  originated  in  the  midst  of  the  confused  crystallization  by 

which  these  rocks  have  been  formed.  That  which  is  imbedded  in  certain  stcmy  suIk- 
stances,  of  secondary  formation,  has  been  conveyed  thither  after  the  destruction  of 
the  rocks  which  inclosed  it;  and  so  much  the  more  easily,  as  its  particles,  thin  and 
light,  were  susceptible  of  being  carried  along  by  the  waters,  which  deposited  them 
with  other  sediments  of  an  analogous  nature.  The  remains  of  mica,  are  also  found 
(having  been  carried  thither)  in  the  beds  of  hard  grey-stone,  (grh)  and  schist,  which 
generally  alternate  with  strata  of  coal.  Its  fragments  are  still,  oflen  disseminated  in 
the  sands  of  the  most  recent  epoch;  thus  it  exists  in  difierent  states  in  substances  of 
every  formation.  It  appears  that,  in  the  south  of  Europe,  as  has  been  well  observed 
by  Dolomieu,  mica  is  rarely  found  crystallized  by  itself;  that  in  rocks  it  does  noi 
form  lamince  of  any  sensible  extent,  and  that,  even  in  the  state  of  veins,  its  plates 
are  only  some  inches  in  dimensions ;  but  all  accounts  agree  in  asserting  that  it  is 
found  in  Russia,  Siberia,  and  Songoria,  in  lamins,  and  in  masses,  sometimes  more 
than  two  ells  square.  It  is  in  the  granite  mountains  near  the  rivers  of  Mama  and 
Aldon  that  the  mica  is  worked.  It  is  found  in  detached  masses,  and  it  sometimes 
appears  on  the  surface  of  the  earth,  but  is  oftener  covered  with  a  bed  of  talc.;];  Near 
the  lake  Baikal,  and  in  the  Uralian  mountains,  we  meet  with  masses  composed  of 
rhomboidal  and  hexagonal  lamincB  of  transparent  mica  in  the  midst  of  granite.  It  is 
an  undoubted  phenomenon  in  physical  geography,  that  the  most  abundant  crystalli- 
zation of  mica  is  in  the  northern  regions. 

Tak.  I      Talc,§  which  differs  from  mica  by  the  greasiness  of  its  surface,  is  al0o 

less  hard;  it  does  not  even  mark  the  carbonate  of  lime;  it  is  easily  scraped  with  a 
knife.  On  the  other  hand,  it  differs  from  soapy  clay,  because  it  forms  no  paste  with 
water,  and  does  not  adhere  to  the  tongue.  The  talc  of  Yenice,  which  abounds  in 
the  Tyrol  and  Valteline,  is  of  a  greenish  white,  silvery,  and  divisible  into  thin,  trans- 
parent, and  flexible  plates;  it  furnishes  a  powder  which  renders  the  skin  smooth,  and 
is  employed  as  a  cosmetic.  The  scaly  talc  is  known  under  the  name  of  chalk  of 
Brian9on.  SiujAitt^  or  Rock  Soap,  is  the  graphic  talc  of  Haiiy.  It  is  the  substance 
of  which  these  little  figured  that  are  brought  from  China  are  formed,  and  whose  gro- 
tesque appearance  has  caused  them  to  be  called  Magots,  in  allusion  to  a  species  of 
monkey  which  bears  that  name.  The  *'  talc  ollaire,"  which  is  easily  turned  on  the 
wheel,  is  made  into  pots. 

ForitkiD  of  I  This  substance  belongs  equally  to  the  primitive  and  secondary  rocks, 
**'*'  but  it  is  less  common  in  tho  latter.     According  to  Dolomieu,  it  some- 

times arises  from  the  decomposition  of  serpentine  rocks,  and  it  then  occupies  cavi- 
ties where  the  products  of  the  decomposition  are  collected.  Dolomieu,  however, 
considers  the  talc  as  formed  a  long  time  afler  tlie  granite  rocks.  It,  indeed,  is  dis- 
posed in  very  extensive  banks,  but  then  it  is  neither  pure  nor  homogeneous.  The 
purest  talc  is  found  in  detached  nodules  imbedded  in  micaceous  rocks.  The  open 
chlorite  talc,  seems  sometimes  to  have  penetrated  by  filtration  into  the  veins  of  the 
primitive  rocks;  it  is  coloured  by  iron.  In  Corsica,  and  near  the  White  Sea,||  we 
find  a  foliated  sort,  which  is  penetrated  throughout  with  httle  sparkling  crystals  of 
iron.  The  green  earth  of  Yerona,  which  is  used  in  painting,  is  a  variety  of  chlorite 
talc;  it  is  contained  in  beds  of  compact  lava,  into  the  cavities  of  which  it  has  been 
introduced  by  filtration. 
We  shall  be  obliged  to  pass  rapidly  over  many  interesting  species,  such  as  the 
I  tourmaline  or  the  electric  schorl,  which  is  remarkable  for  its  very  strong 


*  Patrin,  Hiit.  Nat.  des  Min^raux,  vol.  i.  p.  71. 

t  Haiiy,  Min^ralogie,  iii.  214.  i  Gmelin,  dans  Georgi,  iii.  238. 

%  Talc,  a  itonc  greasy  to  the  touch  and  sight ;  from  talg,  fat,  in  Danish,  Swedish,  German. 

I  Laxman,  in  Georgi,  iii.  214. 
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dectricHj  in  its  two  opposite  points ;  when  heated,  it  attracts  or  repels  light  bodies, 
such  as  ashes;* — the  lazulite,  or  sapphire  of  the  ancients,*!*  which  fur-  |  LtsoBte. 
nishes  the  superb  paint  called  Ultramarine,  the  permanency  of  which,  by  the  side  of 
the  other  colours,  which  are  more  or  less  affected  and  altered  by  the  action  of  the 
air,  somewhat  impairs  that  harmony  of  tints  which  is  so  pleasing  in  pictures; — a 
number  of  stones,  to  whidi  the  names  have  successfully  been  given,  of  xeoUtCy 
jade^  or  nephrite,  which  resembles  talc;  idocrase,  otherwise  vesuvian;  |  Jade, 
the  amphds^ene  of  Haliy,  otherwise  the  leucite  or  white  garnet;  the  emeraudme^  (di- 
aptaze  of  Haiiy,)  which,  by  its  beautiful  green  colour,  derived  from  copper,  indicates 
(be  emerald  species ;  and  a  number  of  others,  which  it  were  tedious  to  enumerate. 
We  will  terminate  this  hasty  survey  of  earthy  substances  by  a  brief  description  of  the 
celebrated  asbestos. 

This  substance,  called  also  amianthus,  appears  to  be  produced  from  I  AabettMtoc 
the  decomposition  of  primitive  rocks,  amongst  which  it  is  oflenest  found.  |  ■■'^*»^ 
It  chiefly  occupies  fissures  and  cavities'  of  steatitic  rocks,  serpentine,  and  others 
abounding  in  magnesia.  The  asbestos  which  is  found  in  the  mountains  of  Taran- 
taftse,  in  Savoy,  forms  silky  filaments  of  more  than  three  decimetres,  or  about  a  foot 
ia  length.  People,  when  they  see,  for  the  first  time,  a  detached  tuf\  of  asbestos,  can 
scarcely  be  convinced  that  it  is  actually  a  stone,  and  not  a  species  of  fine  white  silk. 
Asbestos  abounds  in  Corsica;  Dolomieu  made  use  of  it,  instead  of  hay  and  tow,  to 
pack  up  other  minerals.  Ciampini  says,  that  the  longest  asbestos  he  ever  saw  came 
firom  the  Pyrenees.'|  It  abounds  in  Uie  UraUan  mountains,  and  in  Greenland.  In 
Corsica,  they  mix  asbestos  with  the  clay  used  in  the  potteries,  which  is 
thus  rendered  less  brittle,  and  more  capable  of  resisting  the  sudden  al- 
ternations of  heat  and  cold.  The  ancients  spun  the  asbestos,  ^nd  made  towels,  nap- 
kins, and  head  dresses  of  it.  When  these  became  soiled  by  use,  they  were  thrown 
into  the  fire,  which  did  not  destroy  the  substance  of  the  asbestos,  and  upon  being 
tak^i  out,  were  found  to  be  whiter  than  if  they  had  been  washed.  In  Uie  funend 
obsequies  of  kings  and  emperors,  the  dead  body  was  enveloped  with  cloths  of  asbes- 
tos, l>efore  it  was  placed  on  the  funeral  pile ;  and  thus  the  ashes  were  obtained  quite 
mmiixed.§  In  modem  times,  the  Russians  alone  have  attempted,  but  without  suc- 
cess, to  spin  the  asbestos.  The  inhabitants  of  the  Uralian  mountains  have  still  pre- 
served some  remains  of  this  frivolous  industry.  ||  The  indestructible  paper,  made 
from  this  substance,  appears  more  useful.  Wicks  for  lamps  are  also  formed  of  the 
asbestos,  which  easily  imbibe  oil,  and  bum  with  a  brilUant  flame. IT  Father  ELircher 
made  use  of  such  a  wick  for  more  than  two  years,  without  any  perceptible  decay,  but, 
havin^^  wet  it  by  accident,  was  prevented  from  continuing  his  experiment  Perhaps 
ihe  fabulous  accounts  of  unextinguishable  sepulchral  lamps  derive  their  origin  from 
this  circumstance. 

Of  the  inflammable  substances,  sulphur  naturally  presents  itself  first  |  soiphor. 
to  our  observation.  That  which  is  crystallized  by  the  action  of  a  liquid,  is  found  in 
veins  or  in  beds,  amongst  sulphate  of  lime,  or  amongst  potters  clay.  These  beds, 
which  are  often  very  extensive,  border  upon  strata  of  rock  salt.  Crystals  of  sulphur 
sometimes  adorn  the  interior  of  calcareous,  or  even  quartz  eagle  stones.  With  re- 
spect to  sulphur  formed  by  sublimation,  it  is  found  in  powder,  in  striated  masses,  or 
even  in  ciystals,  at  the  mouth  of  many  volcanos,  such  as  Etna,  Vesuvius,  and  Mount 
Hecla.  Sulphur  is  also  obtained  from  the  putrefaction  of  animal  matter.  Several 
substances,  amongst  others  the  sulphurous  pyrites,  are  impregnated  with  sulphiv* 
We  cannot  doubt  that  sulphurous  and  sulphuric  acid  exerted  a  powerful  agency  in 
the  primitive  fermentation  of  the  elements — but  there  is  nothing  in  the  existing  eco- 
nomy of  nature  which  can  enable  us  to  penetrate  these  mysteries  of  ^^  chaos  and  an- 
dent  night"  *  ^^^  ^^_      ^ 

*  Min^nlofi;ie  de  HaOy,  iii.  pages  44r— 58. 

f  Bayer,  Dissert,  de  Sapphiro.    Beckmann,  Histoire  des  Inventions,  lii.  183,  s^f* 

t  De  Lino  Incombustibde ;  Romae,  in  4to.  1691,  p.  5, 6. 

^  Pliny,  Nat  Hist  b.  19,  cb.  1. 

I  Bmckmann,  Magnalim  Dei  in  locis  snbterr.  ii.  955.    Georgi,  iii.  344. 

1  Egede,  Account  of  Greenland,  (in  Danish.) 
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We  hare  already  spoken  of  ibe  diamond,  to  which  the  ngid  juetiee  of  modem 
AnthflMka.  |  mifitry  assigns  a  place  amongst  combustible  substances.  The  anthra- 
cite, a  substance  similar  to  the  pitp<;oal,  combined  with  stony  matter,  of  difficult  cobh- 
bustion,  I4>pears  to  have  the  same  principle  for  its  basis  as  the  diamond,  namely,  pure 
carbon,  accidentally  mixed  with  flint  and  iron.  The  anthracite  occurs  chiefly,  but 
not  exclusively,*  in  primitive  rocks,  where  it  forms  considerable  masses.  Thus,  as 
cirboo.  I  Dolomieu  observes,!  '^  carbon,  or  the  carbonaceous  principle,  exists  in 
nature,  independently  of  animals  and  vegetables,  of  which  there  are  no  traces  found 
in  the  primitive  soils."  Let  us  also  add,  that  sulphur  must  have  existed  before  or- 
ganized bodies,  since,  as  Delam6therie  observes,  it  is  found  in  granite.;];  Deluc  has 
lately  expressed  the  same  opinion  in  relation  to  primitive  calcareous  earth.§  We 
seem  every  day  becoming  more  disposed  to  admit  the  formal  pre-existence  of  all  the 
elements  which  enter  into  the  composition  of  the  globe,  whilst  false  logic  wovdd  re- 
present them  as  being  wholly  the  remains  of  animals  or  vegetables.  Let  us  rather 
say,  that  the  organic  energy  of  nature  exerted  in  two  difierent  directions,  has  given 
rise  on  one  side  to  calcareous  rocjcs,  alkaline-earthy  substances,  and  animals— «i 
the  other,  to  quartzeous  and  bituminous  substances  and  vegetables;  constantly  put- 
ting in  action  the  same  elements,  or  their  products,  but  always  proceeding  from  .a 
general  and  imperfect  organization,  to  another  more  individual  and  more  perfect,  as- 
cending fix>m  the  stone  to  the  diamond,  from  molybdena  to  gold,  from  the  medusa  to 
the  shell,  and  from  the  polypus  to  man.    . 

The  elementary  oils  existed  also  without  doubt  before  vegetable  substances.  The 
place  they  hold  in  nature  is  worthy  of  our  attentioa,* 

BitiimiiKNu  Bitumen,  in  a  liquid  state,  when  it  is  of  a  brownish  colour,  conunooly 

1'^*'*^'^"^  I  bears  the  name  of  petroleum,  or  mineral  tar,  and  when  it  is  white  ai^ 
transparent,  that  of  naphtha.  It  filters  through  the  earth  and  rocks,  which  remain 
impregnated  with  it.  There  are  springs  of  it ;  those  of  Baku  in  Persia  are  well  known. 
It  floats  sometimes,  like  oil,  upon  the  surface  of  the  waters.  It  is  said  that  there  is 
a  lake  of  this  description  in  Mesopotamia.  In  the  dutchy  of  Parma,  it  is  drawn  op 
in  buckets  from  wells  sunk  in  the  earth  for  the  purpose.  The  same  substance,  in 
drying,  passes  to  a  state  of  glutinous  bitumen,  named  also  maUkoj  mineral  pitch,  or 
pissaaphaUum,  and  from  that  to  solid  pitch — ^in  this  last  state  it  is  called  aaphaUmmf 
and  gives  its  name  to  lake  Asphaltus  in  Palestine.  It  appears  that  a  subterraneous 
fermentation  detaches  from  a  bed  of  solid  bitumen,  situated  under  the  lake,  those 
crusts  of  asphaltum  that  we  see  swimming  on  its  surface.  The  glutinous  bitumen  is 
found  in  France,  in  Auvergne,  at  a  place  called  the  Puy  de  la  P6ge,||  where  it  covers 
the  earth,  and  sticks  to  the  feet,  so  as  to  incommode  and  retard  the  traveller.  In 
Persia,  Japan,  and  other  countries,  they  use  liquid  bitumen  as  oil  for  their  lamps. 
The  Persians  and  Turks  mix  it  with  their  varnish  to  give  it  lustre.  The  walls  of 
Babylon  were  built  with  a  cement  in  which  bitumen  formed  an  ingredient.  RouiUe 
has  concluded,  from  his  experiments  upon  mimimies,  that  the  Egyptians  employed 
bitumen  in  their  embalming. 

Kfrcoid.  I  .  Pit-coal  appears  to  be  bitumen  united  to  an  earthy  base.  Most  na- 
turalists consider  pit-coal,  (and  the  same  may  be  said  of  other  bituminous  substances,) 
as  being,  in  a  great  measure,  a  product  of  the  vegetable  and  animal  kingdoms.  Such 
an  origin  appears  at  first.marked  out  by  the  numerous  remains  of  organic  bodies,  par- 
ticularly of  well  known  sea  animals,  which  are  found  in  coal  mines;  by  the  impres- 
sion of  difl^rent  plants,  particularly  of  the  fern  tribe,  in  the  schistous  clays,  which 
form  the  roof  of  these  mines ;  and,  finally,  by  wood,  still  partly  in  a  ligneous  state  an4 
partly  bituminated,  so  that  we  can,  from  such  appearances,  trace,  as  it  were,  the  pro- 
cess followed  in  the  formation  of  coal,  from  one  point  in  the  scale  to  another. 

Chemical  analysis  proves  that  pit-coal  gives  the  same  products  as  organized  bo- 
dieS|  namely,  hydrogen,  oxygen,  carbon,  azote,  and  an  earthy  residue. 

*  Hericsrt  de  Thory;  quoted  by  Broffniart,  Tr«  de  Mineral,  ii.  SB. 
t  Journal  dea  Ifinea,  No.  29,  p.  338^  $39. 

^  Throne  de  la  Terre,  ii.  p.  250.  §  Journal  de  Phys.  1603. 

I  L^mery,  Dictioim.  p.  602.    The  name  of  La  Pe^e  comet  without  doubt  from  the  Latin  pix^ 
%  la  pnixt  pitch. 
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Cod  10  mott  commoiiiy  fiMmd  in  France  and  in  Rngtnnd,  where  ^  I  ptMMooorpii. 
primitive  and  seccmdary  rodcs  join;  whence  it  has  been  concluded,  that  [  ®^^ 
bedB  of  coal  were  coUectiona  of  substances  deposited  by  the  ancient  sea  along  the 
shores  iti  the  ancient  earthr<-k  is  su[>poBed  that  the  nvers  would  bear  along  trees, 
plants,  and  bodies  of  animab  towards  the  sea,  which  would  throw  them  back  upon 
its  pi^nkive  shores,  where  they  would  accumulate  in  beds  and  masses,  and  in  that 
oQoditioB  eater  into  a  state  of  deconposition  and  c<»nbttstioa.  The  mines  of  coal 
ou^t  then  to  be  found  disposed  around  the  most  elevated  nmcUi  of  the  new,  or  ac- 
tudly  exJBtiag  earth,  and  which  have  been  the  islands  of  the  primeval  ocean.  Such 
is,  amongst  others,  the  disposition  of  the  mines  of  coal  around  the  mountains  of 
Hartz,  as  described  by  Lehman.* 

But  the  aimplidty  of  this  theory  does  not  account  for  the  complicated  circum- 
staooeft  connected  with  the  position  of  codL  The  numerous  beds  of  sandstone, 
(S!^*0  of  Mhist,  and  chaUc,  which  generally  separate  those  of  coal,|  show  us  that 
^^  last  snbstimce  has  been  formed  at  difierent  intervals  in  a  fluid,  and  perhaps  in 
part,  at  a  period  when  the  present  vegetables  and  animals  did  not  eidst  In  some 
piaees,  according  to  Ddam^therie,  the  intermediate  beds  which  separate  the  strata 
of  coal,  preserve,  as  well  as  these  strata,  a  constant  parallelism  between  them.  This 
parallelism  b  so  much  the  more  remarkable,  that  there  are  beds  of  cod, 
whk^  «re  scarcely  an  inch  in  thickness,  although  often  several  leagues 
in  extent.  It  has  been  concluded,  and  with  sufficient  probabihty,  that  these  beds 
were  formed  in  interior  lakes,  and  crystallized  in  calm  waters.];  It  must  at  the  same 
time  be  i^ted,  that  we  observe  other  beds  of  coal  which  indicate  circumstances  of 
great  eoofusioB.  Near  Yalencieones,  some  beds,  which  are  vertical,  or  almost  ver^ 
tied,  are  covered  over  by  an  dtemate  miperposition  with  beds  pardlel  to  the  hori- 
zon.§ 

The  great  extent  of  beds  <£  eo^  presents  another  subject  worthy  of  considera- 
tion; ti»y  appear  to  pass  under  the  very  bottom  of  the  sea. 

In  the  Danish  island  of  Bomholm,  which  is  coi^posed  of  cdcareous 
and  schistous  earths,  of  a  secondary  formation,  we  £nd  a  considerable  |  ^oSSl 
bed  of  coal,  which  comes  (rom  the  Bdtic  sea,  passes  under  the  island,  and  extends 
itsetf  again  under  the  sea,  towards  the  opposite  coasts  t>f  Scania,  a  province  of  Swe- 
dea.  The  bed,  the  thickness  of  which  is  not  known,  may  be  from  five  to  seven 
leagnes  in  length,  and  more  than  one  league  in  breadth.  ||  We  may  conclude,  ac- 
eoiding  to  the  apparent  direction  of  the  bed,  that  it  ought  equally  to  be  extended  un- 
<ler  the  secondary  schistous  rocks  in  Scania.  Scania  runs  from  south-east  to  north- 
vest,  in  the  same  i^rection  as  the  bed  of  submarine  cod.  In  fact,  dumin  schist 
(ahmiinous)  is  found  first  at  Andrarum,  and  a  bed  of  cod  has  been  receirdy  disco- 
vered at  Hoganess,  upon  the  borders  of  the  Sound,  or  entrance  of  the  Baltic. 

la  short,  it  is  a  yesj  remarkable  thing,  that  cod,  a  substance  so  easily  |  p.  coftbitioft. 
inflammable,  is  found  covered  over  with  substances,  which,  if  they  are  |  <e^  m  imwIc 
itot  the  products  of  volcanos,  seem  at  least  to  owe  their  origin  to  fusion,  occasioned 
t^the  pmrerfd  action  of  cdoric.     The  most  striking  example  of  this  collocation  of 
the  seams  of  cod  has  not  yet  been  examined  with  duNs  care.     The  islands  of  Feroe 
wiuch  appear  to  be  nothing  but  masses  of  basdt,  and  which  rise  perpendicdarly  from 
the  boe^  of  the  sea  to  the  height  of  1800  feet,  contain  an  extensive  mine  of  cod 
iodining  to  the  variety  named  '^  dry  cod."tr    It  is  found  in  the  island  of  Sudoree) 
tad,  according  to  the  descriptions  given  of  it,  it  seems  to  have  at  once,  for  its  roof, 
its  wall,  and  its  support,  basdt,  ixwpf^  or  rocks  iRdiidi  are  closely  connected  with 
theee  two  kinds.** 

AU  bituminous  substances  exercise  in  a  singular  manner  the  ingenui^  of  the  natu- 

*  Detmarets,  Near.  Bncyclop.  G^<^.  Pbyi.  art.  M^ueUe, 

t  Dohamely  Eztndt  d'un  M^moire,  &c.  Journal  des  Mine^  viii.  33. 

^Belam^tberie,  Tb^orie  de  la  Terre,  v.  p.  3&^ 

fBaiHet,  inapector  of  minea,  quoted  by  naiyliin^raL  iii.  320. 

Ilfemoin  o:f  the  Society  of  Rural  Economy  at  Copenhagen,  (in  Daniab,)  I  p.  455.— 496w 

1  See  Charbon. 

de  te  9wiXi  d'Hiatoire  NaturcUc  dc  Copenbague.    Yoyex,  arttole  Fcroe,  t 


*P«ti. 


Sueeinum,  or 
jellow  arober. 
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raHst,  who,  though  he  can  discover  the  elements  of  which  they  are  composed,  can- 
not explain  the  origin. 

j«t.  Jet  is  found  so  differently  described,  that  we  cannot  say  whether  it  ia 

xitttte  piceii.  fossil  wood,  or  hardened  asphaltum.  The  elastic  bitumen,  which  occurs  in 
£ngland,  near  Calstleton  in  Derbyshire,  appears,  according  to  the  researches  of  two 
distinguished  naturahsts,*  to  be  a  substance  identified  with  the  cahoutchue,  or  elastic 
gum,  which  certain  trees  in  Peru  furnish.  This  fossil  cahoutchuc  transported  to  so 
great  a  distance  from  the  warm  climate  in  which  it  must  have  been  produced,  seems 
Sien  to  furnish  a  new  proof  of  the  astonishing  revolutions  which  our  globe  has  under- 
gone. The  state  of  hardness,  however,  in  which  certain  portions  of  this  bkumen 
are  found,  renders  the  nature  of  it  very  uncertain. 

The  most  celebrated  of  all  the  bituminous  substances,  is  assuredly 
Stttcinwrty  or  yellow  amber.  We  have  seen  what  a  prominent  part  the 
Succine  islands,  or  the  Eiedndes^  formed  in  the  hidtory  of  the  ancient  geographical 
traditions,  and  that  wo  may  with  equal  probability,  seek  for  this  countay  of  yellow  am- 
ber in  the  Asturia'^.  \\vvvo  that  substance  abounds  in  the  beds  of  coal  :f  and  in  £as« 
tern  Prussia,  wl.'^t^  t  '^  i  altic  Sea  throws  pieces  of  it  upon  the  coasts,  and  where 
formorly  the  il->'  * m-i;^  •.  o  iCcted  lumps  of  it  in  their  nets,;^  whilst  now  it  is  the  regu- 
lar workiiJir  ot'  t  v  i...K  oi  sand  in  the  neighbourhood  of  the  sea,  which  furnishes  the 
greatest  quantit} .  S  Ttiere  was  lately  found  at  Schleppacken,  at  {he  distance  of 
twelve  German  miles  from  the  sea,  the  largest  piece  of  amber  that  was  ever  known; 
it  weighs  13)  pounds,  and  i6  preserved  in  the  royal  museum  of  Berlin. |j  Next  to 
Prussia,  Eastern  Pomerania  furnishes  the  greatest  quantity  of  amber:  where  it  is 
also  worked  in  quarries.1T  In  general,  the  whole  of  the  plain  which  borders  the 
Bedtic  Sea  on  the  south,  produces  amber  commonly  ¥dthin  the  beds  of  sand,  and  of 
clay,  sometimes  in  the  ntidst  of  imperfect  coal.**  These  dep6ts  of  amber  extend 
from  Livonia,  and  particularly  from  Courland,  to  the  wi^tem  coasts  of  Sleswick, 
where  perhaps  the  PhoBuicians  purchased  this  substance  formerly  so  much  sought 

afler.tt 

oriKin  of  yei.  I  '^^®  situations  in  which  yellow  amber  occurs ;  the  physical  and  chemi- 
low  amber.  |  cal  quaUties  of  this  substance,  which  appears  to  approach  the  resmons 
gums;  the  insects  which  are' found  enclosed  within  it,  as  in  a  crystal  prison;  every 
thing,  in  short,  connected  with  its  history,  would  induce  us  to  regard  this  fossil  as  a 
juice  which  once  flowed  from  a  tree,  and  which,  buried  in  the  earth  by  some  natural 
convulsion,  would  be  impregnated  with  mineral  vapours,  and  acquire  a  certain  de- 
gree of  consistency.  J  J  But  as  the  copal,  the  only  kind  of  known  gum  which  resem- 
bles amber,  is  brought  to  us  from  Africa  and  the  East  Indies,  it  would  appear,  that 
the  forests  in  which  amber  is  produced,  could  not  exist  in  the  environs  of  the  Baltic, 
unless  a  very  elevated  temperature  prevailed.  Thus,  these  small  fragile  crystals, 
which  at  first^eem  to  be  only  an  object  of  idle  ciuiosity,  become  so  many  monum^its 
of  the  revolutions  which  our  planet  has  experienced. 

*  Delun^therie,  Journal  de  Physique,  zzxi.  p.  311 ;  Faujas  Saint-Fond,  Annates  da  Moa^um 
d*Histoire  NatureUe,  l;  361,  tqq,;  Mawe,  Mineralogy  of  Derbyshire,  viii.  80. 

f  D.  Casal,  Histoire  M^dicale  des  Asturies,  dans  les  Annates  des  Voyages,  viii.  80. 

t  Boet.  De  I.apid.  et  Gemmis,  1.  ii.  p.  159.  Hartmann,  Succini  Prussici  Uistoria  Phjslca, 
etc. ;  Francfort,  1677,  etc. 

§  Hasse,  la  Prusse,  le  pays  d'sAnbre  jaune  et  1e  paradis ;  Kcenigsberg,  1799. 

I  Kant,  G^ographie  Physique,  vii.  154,  (supplement ) 

5  Brennus,  Journal  Litt^raire  de  Berlin,  Janvier  1802«  p.  13,T^or.,  p.  141.    RuhB,  M^molres 
de  Pom^ranie,  1,  cah.  iv.  p.  399. 

**  Seetzen,  Magasin  min^ralog.  de  M.  HofT,  1.  vol.  4«  cahier,  p.  406. 

if  Heinze,  Nouveau  Magasin  de  Kiel.  iL  337,  tqq,  (d'aprds  les  M^moires  de  PAcad^mie  des 
Sciences  de  Copenhague.) 

n  Fourcroy,  EUmens  d'Histoire  Naturelle  et  de  Chimie  (^dit.  de  1789,)  iii.  443. 
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dmUmudioB  of  (he  Theory  of  Geography.     Of  the  smpk  aubatances  which  compose 
ihe  aoUd  part  of  the  globe.     Section  Second:  of  MetaU* 


Oenenl  Hew 
of  meub* 


The  only  minerals  which  remain  for  us  to  consider,  are  metals;  sub- 
stances whose  brightness,  weight,  denfflty^  ductility,  and  fusibility,  engage 
the  attention  of  mineralogists  and  crystallographers ;  substances  which,  forming  some- 
times Uie  representatiTe  signs  of  the  products  of  industry,  and  sometimes  the  useful 
or  the  formidable  instruments  of  our  arts,  and  our  passions,  ought  to  be  carefully  no- 
ticed in  the  description  of  political  states;  but  they  pecuUarly  deserve  attention  in 
the  details  of  physical  geography,  from  the  intimate  relation  which  they  bear  to  the 
two  great  agents  of  nature,  electricity  and  magnetism.  Our  knowledge  of  facts  is 
too  limited  for  enabling  us  to  discuss  with  advantage  the  bold  hypothesis  of  some 
Danish  and  German  naturalists,  who  pretend  to  form  from  analogical  conjectures  a 
theory  of  the  electrical  cmd  magnetic  phenomena  observed  in  metals,  and  who  have 
even  ventured  to  draw  from  it  ^e  conclusion,  tha^the  solid  centre  of  the  globe  was 
a  metallic  mass,  all  the  mineral  substances  in  which  were  only  oxides.^  This  theory, 
unsatisfactory  and  defective,  notwithstanding  of  all  the  attempts  to  support  it  ^by 
vague  analogies,  acquires,  indeed,  some  interest,  from  its  approximating  to  the  re- 
sults of  Sir  H.  Davy's  new  experiments,  which  seem  to  indicate  the  metallic  nature 
of  a  number  of  substances  in  appearance  earthy  and  alkaline.  We  must  wait  the  ul- 
terior progress  of  these  interesting  researches,  before  we  can  apply  them  to  explain 
the  theory  of  the  earth.  But  all  philosophers  should  agree  in  considering  the  bear- 
ings and  position  of  metals,  as  a  subject  worthy  our  most  careful  and  persevering  re- 
searches. Physical  geography  indispensably  requires  that  a  subject  of  this  nature 
should  constitute  one  of  its  departments ;  and  if  we  devote  to  it  a  certain  portion  of 
our  pages,  our  readers  wfll  perceive,  in  the  progress  of  our  work,  the  advantages 
iriiich  are  thus  afforded  us,  even  in  the  study  of  political  geography.  We  shall  class 
metals  according  to  their  specific  gravity. 

Platina  remained  unknown,  or  neglected,  until  1736.  Don  Ulloa,  a  |  PittiM. 
Spanish  geometrician,  who  accompanied  Condamine  and  Boitguer,  in  their  voyage, 
to  measure  a  degree  at  Peru,  having  found  this  metal  there,  announced  the  discovery 
of  it  in  the  relation  of  his  voyage.  Platina  as  yet  has  been  found  only  in  the  gold 
mines  of  America,!  particularly  in  those  of  Santa  F6,  near  Carthagena,  in  Castillo 
d'Or,  and  in  the  mines  of  Choco,  in  Perd.  It  is  brought  to  us  in  little  grains,  mixed 
with  gold  dust,  fbmiginous  sand,  and  some  particles  of  mercury.  That  which  has 
been  brought  into  £urope,  contains  three  or  four  extraneous  minerals.};  It  is  the 
least  fusible  of  all  the  metals. 

To  melt  it  into  ingots,  it  is  mixed  with  arsenic,  a  substance  which  renders  the 

Slatina  very  fusible,  and  from  which  it  is  afterwards  easily  separated  by  roasting, 
tut  this  process  exposes  the  workmen  to  vapours,  the  danger  of  which  is  unfortu- 
nately too  well  known.  It  is  of  platina  that  those  rods  are  made,  that  have  been  em- 
ploy^ in  measuring  the  base  of  the  chain  of  triangles,  whence  has  been  deduced  the 
length  of  the  arc  of  the  meridian  which  traverses  France,  and  by  consequence,  the 
distance  from  the  equator  to  the  northern  pole. 

This  metal  has  been  chosen  for  such  purposes,  because  it  is  httle  sus- 
ceptible of  dilating,  or  contracting  from  the  variations  of  temperature. 
Its  dilatation,  according  to  Borda,  is  only  jr^ffsz  ^^'  ^^®  degree  of  the  centigrade 


of 

PltfilUk 


*  Steffens,  Histoire  Int^rieure  de  la  Nature.  Schelling,  Throne  de  PlTnivers.  Id.  Journal  de 
Pbyttque  Speculative,  i.  cab.  2.  Bitter,  le  Sid^ritme,  etc. 
t  It  18  also  found  in  Estramadura  in  Spain. — T. 
^  Fourcroy  et  Yauquelin,  Annalea  du  Museum,  tome  iii.  p.  149;  tome  ivrpt  77.9qq, 
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thermometer,  or  ^f^vv  for  a  degree  of  Reaumur.    Whilst  a  rod  of  iron  dilate* 
rr^bv  for  a  centennial  degree,  and  -rmv  for  a  degree  of  Reaumur.* 
oMfUM  pofi.  I      Gold  is  only  found  in  its  native  state,  that  is  to  say,  almost  pure.     It 
***^  I  exists  in  all  kinds  of  earth.    It  is  found  in  little  beds  in  the  primitiTe 

mountains  of  gneiss,  and  of  micaceous  schist,  in  the  country  of  Salzbourg,  and  in 
Camiola;  it  occupies  veins  in  the  mountains  of  sienite  and  porphyry  near  Kremnits 
in  Hungary,  in  the  secondary  rocks  of  argillaceous-quartzous  schist,  or  even  of  sand- 
stone, (griMf)  at  Zalatna  in  Transylvania,  and  in  an  aigiUaceous  free  stone,  (gri$ 
argUeux)1i  not  far  from  Ekaterinbourg  in  Siberia;  thus,  says  Werner,;];  this  metal  has 
been  formed  in  very  different  periods.  It  is  also  proved  by  the  experiments  of  Sage, 
Berthollet,  RoueUe,  Darcet,  and  Deyeux,§  that  there  are  particles  of  gdd  existii^  la 
vegetables.  Berthollet  has  extracted  about  2  grammes,  ^\  or  40  grainB  ^  of  g<^ 
from  489  hectogrammes,  or  a  quintal  of  ashes..  Werner  assures  us,  that  at  S^al^ia, 
native  gold  has  been  found  in  half  petrified  wood,  or  rather,  says  he,  m  bitumnKNMi 
wood.JI 

^^wj^^  I  The  mine  ofgold  which  is  in  Norway  is  poorer  than  that  in  Swedes; 
gou.  I  those  of  the  noi^  prodi»e  altogether  scarcely  the  twentieth  part  of  the 

quanti^  furnished  by  that  g£  JVagyag  in  Transylvania,  or  that  of  Kremnits  in  Hmi> 
gary.  But  what  indeed  are  all  the  gold  mines  of  Europe,  taken  together,  in  com- 
parison of  ope  single  mine  in  Peru  or  Brazil!  In  going  finom  La  Paz,  towards  Potest, 
and  Tucuman,  all  the  beds  of  cl&yffij  schist  are  found  penetrated  with  veins  of  auri- 
ferous quartz;  and  the  fall  of  a  shelf  of  rock  discovers  masses  of  gold  from  2  to  300 
pounds  in  weight  IT  The  islands  of  Borneo,  of  Celtics,  or  Macassar,  and  of  Su- 
matra, situated  under  the  equator,  contain  veiy  rich  mines  of  gold,  though  badly 
worked.** 

tediivradtt»>  I  Europe  has  also  rivers,  which  carry  along  with  them  some  grains  of 
■Off BOM.  I  gold;  but  in  Africa,  in  searching  along  the  rivers,  we  find  almost  every 
where  auriferous  sand.  In  Nigritia,  the  natives  are  regularly  emploved  every  year 
in  this  golden  harvest,  after  having  finished  that  of  the  com*  Near  Akim,  upon  the 
coast  of  Guinea,  one  person  may  pick  up  several  ounces  a  day.  This  increasing 
abundance  g[  one  of  the  most  weighty  and  dense  metals,  as  we  ^proach  the  equator, 
presents  to  us  a  question,  as  interesting  as  it  is  difficult  to  solve. 
imttjTrf  I  The  valuable  qualities  of  gold  render  it  worthy  of  the  rank  which 
s^^  I  opinion  has  assigned  to  it  amongst  metals.     Less  briUiant  than  platina, 

it  has  a  cdour  more  agreeable  to  the  eye.  Thus,  the  poets  have  not  fruled  to  give 
golden  locks  to  Apollo;  to  Jupiter  a  throne  of  gold;  Yulcan  employs  gold  to  forge 
a  buckler  for  Achilles ;  in  short,  in  the  form  of  an  adjective,  the  words  gold  and  beau- 
ty are  synonymous  amongst  the  Greeks.  Tractable  in  the  hands  of  art,  from  its 
great  ductiUty,  gold  assuBMs  every  (ana  which  we  wish  it  to  acquire.  The  g<M- 
sndth,  the  jeweller,  the  embroiderer,  and  the  gilder,  employ  it  with  equal  fadUty.  It 
is  capable  of  the  most  astonishing  supverficial  extension,  thus  making  up,  in  some 
measure,  for  its  scarceness,  by  its  ductihty.  A  quantity  of  gold,  of  the  weight  of 
one  grain  (53  milligrammes)  can  be  beaten  out  into  a  sheet,  the  surface  of  viiich 
will  cover  50  square  inches,  or  3^^  square  decimetres;  and  when  used  in  the  gild- 
ing of  silver  wire,  its  extension  is  nearly  sixteen  times  greater.  The  tenacity  of  gold 
is  such,  says  Haiiy,  that  one  thread  of  this  metal,  of  2^^  millimetres,  or  ^V  of  an  inch 
in  diameter,  can  support  a'  weight  of  244^  kilogrammes,  or  500  pounds,  without 
breaking.  As  gold  is  very  soft,  it  must  be  mixed  with  copper,  when  coined  inlo 
money.   This  alloy  gives  it  a  reddish  tinge.   Gold  acquires  a  resinous  electricity."!^ 

*  Or  sbottt  yg^YV  ^^^^'^^fS  ^^  ^^  "^^  <>f  F^renheit    One  degree  of  Reaniirar  b^ng 
supposed  eqtud  to  3^  of  Fahrenheit.— T. 

t  Or€9  lomefimes  meadi  flipt  or  rilidoui  aubsttncei,  and  somettmes  is  translated  free-stone. 
The  context  must  determine  which  it  designates. — T. 

♦  Werner,  Nouvelle  Throne  des  Filons,  §  77, 

%  Chaptal,  El^mens  de  Chimie,  torn.  iii.  p.  401.  *  |  Th^orie  des  Fllons,  loc.  eit. 

^  Helm.  Journal  d'un  Voyage  de  Boenos-Ayres  i^  Linu,  (en  AIL) 
^  Mem.  de  h.  Sod^t^  de  BaUvia,  ii.  166,  iv.  589,  etc. 
Hauy,  Annales  du  Muslim,  iii.  309.  $gq. 
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Native  sOrer  10  rarely  found  pure  in  ^e  bosom  of  the  earth;  it  ia  |  niw. 
sometimes  mixed  with  copper  and  iron,  and  sometimes  with  gold,  but  more  frequently 
with  arsenic.    The  same  province  of  South  America  which  possesses  the  richest 
^old  mines,  namelvy  Peru,  contains  also  great  treasures  of  silTcr. 

The  mines  of  rotosi  produced,  from  the  year  1545  to  1648,'  about  I  ^ISS^^ 
395,619,000  piastres,  but  they  are  exhausted.  In  North  America,  |  thbnMiy. 
Mexico  abounds  in  silver,  about  22  milHons  of  piastres  being  derived  from  it  every 
year.*  Silver  is  apparently  diffiised  throughout  the  whole  extent  of  the  old  conti- 
nent; but  the  mines  which  are  now  best  known>  are  almost  all  found  in  the  temperate 
zone  of  the  North.  Those  of  Siberia,  of  Saxony,  and  of  Hartz,  are  at  the  50th 
degree  of  latitude — those  of  Konigsberg  in  Norway,,  at  the  60th  degree.  The  pro- 
dace  of  these  mines,  however,  is  trifling,  compared  to  the  mineral  ridbes  of  America, 
which  are  contained  within  the  two  parallels,  distant  thirty  degrees  from  the  equator. 
We  are  ignorant  whether  Africa  possesses  mines  of  silver  equal  to  those  of  the  New 
Worid. 

Silver  is  found  in  quartz,  limestone,  sulphated  zinc,  and  sometimes  |  ittpMUkM. 
in  petrosilex;t  it  is  rarely  met  with  in  granite  rocks.  At  Frankenberg,  in  Hesse, 
leaves  of  native  silver  are  found  adhering  to  petri&ctions.|  This  metal  exists  in 
grains  (though  rarely)  in  a  ^read-like  form,  in  thin  lamins,  in  ramifications,  in  octa^ 
hedral  crystals,  and  sometimes  in  very  considerable  masses.  We  are  assured,  that 
one  was  found  at  Schneeberg,  in  Saxony,  in  1748,  which  weighed  400  quintals,  pr 
196  kiIogrammes.§  Another  mass  was  found  at  Konigsberg,  of  the  weight  of  560 
marks,  (about  270  kilogrammes,)  and  is  preserved  in  the  Royal  Museum  at  Copen- 
hagen. Bergmann  says,  that  there  has  been  found  in  the  sajids,  upon  the  coaats  of 
Peru,  masses  of  150  marks  of  silver  entirely.pure. 

Sflver  is,  next  to  gold  and  platina,  the  most  unalterable  of  the  metals—  1  ovaiky  of 
itfl  surface  only  blackens  in  Uiose  places  where'  there  are  sulphureous  |  *^^^* 
aad  inflamroablb  vapours.     It  is  remarkable  that  silver,  alloyad  with  a  considerable 
portion  of  gold  or  copper,  preserves  its  white  colour^  whilst  a  small  quantity  of  sil- 
ver or  copper,  mixed  with  gold,  changes  very  sensibly  the  colour  of  this  latter 
nietal.     This  phenomenon,  conunon  to  all  White  metals,  made  Newton  imagine, 
that  the  particles  of  white  metals  have  much  more  surface  than  those  of  yellow  me- 
tals, and  that  they  are  even  opaque ;  so  that  they  cover  the  gold  and  eopper,  without 
f>ennitting  the  colour  of  these  metals  to  pierce  through  theirs.     They  ought,  on  the 
other  handy  to  be  more  thin,  because  the  white  light  which  they  reflect,  answen  to  a 
sweater  degree  of  tenacity,'than  the  yellow  of  gold  or  copper.  ||     According  to  the 
experiments  of  Brisson,  and.  the  caJculations  of  Hauy,ir  the  specific  gravity  of  a 
molure  of  gold  and  copper,  exceeds  the  sum  of  the  specific  gravities  of  the  two 
metab  when  separate  about  j^.   On  the  contrary,  the  specific  gravity  of  a  mixture 
«>r  silver  and  copper,  is  less  than  the  total  of  the  specific  gravities  of  the  two  metals, 
^7  about  ^.     Another  physical  quahty  of  silver  is  still  more  worthy  of  our  attention,  . 
the  property  which  it  has,  when  dissolved  in  nitric  acid,  of  crystaUizing  under  a  kind 
of  vegetable  or  arborescent  form,  producing  what  is  called  the  tree  of  Diana.     It 
wooW  seem,  that  the  crystals  of  which  this  kind  of  mhieral  vegetation  is  composed, 
BMy  be  considered  as  small  magnetic  rods,  whose  poles,  by  attracting  and  repelling 
^  other,   determine  their  respective  positions.**     Silver,  though  less  rare  than 
c,fMf  has  been  preferred  to  that.metal,  as  a  representative  of  value;  the  resistances 
"f^adtk  h  opposes  to  the  action  of  the  air  and  humidity;  its  brilliant  whiteness,  and 
>^  mafleability,  render  it  applicable  to  a  multiphcity  of  purposes  both  useful  and  oma^ 
i^^^Qtal,  which  are  too  well  known  to  requhre  enumeration. 

Salphate  of  sUver,  that  is,  silver  combined  with  about  ^  of  sulphur, 
'^^mmonly  beare  the  absurd  name  of  (mine  d'argeni  vUreuae)  vitreous 

*  Humboldt,  Essai  Politique  suf  la  Nourelle  Espagne. 
t  Bcrgintnn,  G^jrraphie  Physique,  i.  266. 

*  Werner,  Nouvelle  Throne  des  Filons,  §  78  ct  79- 
§  Haiiy,  Mindralogie,  vol.  iii.  p.  388.  note  2. 
I  Newton,  Opticc  Luds.  lib.  ii.  part  3.  proposit.  7. 
1  HaQy,  Min^ralogie,  torn.  iii.  p.  380  et  390. 
*'  Bitter,  M^moires  sur  le  Galraniime,  i.  cah.  2.  p.  280. 
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silver^  though  it  han  net  eyen  the  exterior  appearance  of  glass.  Antimonial  aul- 
phureted  silver  is  commonly  called  red  silver,  and  the  fine  livelj  red,  which  is  the 
essential  colour  of  it,  justifies  the  name.  The  transparent  crystals  of  this  metal 
form  not  a  had  imitation  of  the  ruby ;  the  more  beautiful  they  are  the  less  silver  they 

contain. 

Mectury.  |  Native  mercury  is  generally  found  in  brilliant  and  moveable  globules, 
disseminated  in  the  clayey  schist,  as  at  Idria  in  Fnuli,  or  rather  in  CamioMa ;  in  marl, 
in  quartz,  as  in  the  district  of  Deux  Fonts,  and  in  primitive  lime-stone,  as  at  Alma- 
den  in  Spain.  This  metal  requires  so  Uttle  heat  for  its  fusion,  that  the  atmosphere 
always  contains  enough  to  preserve  it  in  the  fluid  state.  The  cold  of  Siberia,  how- 
ever, and  of  Northern  Russia,  sometimes  converts  it  into  the  solid  form,  which  has 
been  erroneously  considered  as  congelation,  it  is  then  almost  as  malle- 
able as  tin,^  and  admits  of  being  extended  into,  very  thin  sheets  :t  b€»- 
sides,  its  oxide  repasses  to  a- metallic  state,  without  the  intervention  of  any  foreign 
gubstance.  It  possesses,  then,  the  essential  quaUties  of  metals,  and  approaches  the 
nature  of  those  that  are  the  most  perfect.  Mercury  amalgamates  with  almost  all  me- 
tallic substances,  but  chiefly  with  gold,  silver,  tin,  and  bismuth  ;;|;  it  is  this  properly, 
joined  to  the  facility  with  which  it  evaporates,  that  causes  it  to  be  employed  in  gild- 
ing, and  in  working  mines  of  gold  and  silver.  The  silvering  of  glass  is  efiected  by 
amalgam  of  mercury  and  tin.  Philosophers  make  use  of  the  same  amalgam  to 
spread  upon  the  rubbers  of  electric  machines.  The  efficacy  of  medicines  formed 
of  oxides  of  mercury,  is  entirely  owing  to  the  facihty  with  which  these  oxides  are 
decomposed  by  parting  with  their  oxygen.  All  these  physical  and  chemical  quali- 
ties show  what  an  important  part  mercury  would  act  m  the  formation  of  our  eailh,  if 
oeognphieti  |  it  there  existed*  in  great  quantities.  At  present,  this  metal  is  found  only 
men^.**  |  in  very  small  portions,  and  at  great  distances — it  seems  to  fail  in  coun- 
tries in  the  vicinity  of  the  arctic  pole.  ^  The  whole  of  Siberia  presents  to  us  only 
two  or  three  ambiguous  specimens.§  The  New  Continent  is  not  more  abundantly 
provided  with  it.  The  natural -amalgiBim  of  mercury  and  silver,  is  caUed  silvery  mer- 
cury. It  remains  for  us  only  to  notice  the  sulphuret  of  mercury,  well  known  under 
chumbtr.  |  the  name  of  cinnabar,  or  vermilion  cinnabar,  and  which  is  sometimes 
found  in  regular  veins. 

Lead.  |      An  ignoble  metal  claims  the  rank  next  to  mercury,  that  is,  lead^  a  sub- 

stance of  very  dense  structure,  but  extremely  deficient  in  point  of  hardness,  elasti- 
city, and  even  ductility.  .  It  is,  however,  of  great  utiUty  in  its  metaUic  state;  con- 
duit pipes,  balls  for  guns,  and  other  plain  and  coarse  implements  are  made  of  it;  and 
the  oxides  of  lead  are  employed  in  many  of  the  arts.  It  is  lea^  which  gives  to  glass 
an  unctuosity  which  renders  it  susceptible  of  being  easily  cut  and  polished.  It  is  to 
lead,  or  to  its  red  oxide,  that  glass,  dalled  flint  glass,  owes  the  quality  which  renders 
it  so  valuable  for  the  construction  of  the  object  glasses  of  achromatic  telescopes, — 
the  quality  of  divesting  the  images  of  those  colours,  with  which  they  appear  to  be 
edged  when  we  view  them  through  a  common  telescope.  The  oxides  of  lead  fur- 
nish a  variety  of  colours  both  to  tlie  pallet  of  the  painter,  and  the  toilet  of  the  mo- 
dern LaVs. 

This  metal  is  generally  found  mineralized  by  sulphur,  forming  an  oro 
commonly  called  galena,  which  is  almost  always  mixed  with  iron,  wUh 
antimony,  and  especially  with  silver.  This  ore  is  generally  worked  only  for  the 
purpose  of  extracting  from  it  the  silver  it  contains.  Werner  specifies  seventeen  forma- 
tions of  galena  of  different  periods,  in  all  sorts  of  rocks,  from  the  quartz  to  pit-coal.  [I 
There  are  no  kind  of  mines  more  common  in  Europe.  The  Hind  of  galena  which 
contains  silver,  is  met  with  in  Danish  Laponia.  But  lead  is  not  found  in 
abundance,  any  where  in  the  North  of  Europe,  or  Asia.     It  begins  to 
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•  Bergmann,  G6og,  Phys.  i.  227.  Comp.  Uachette  et  Hassenfratz,  dans  le  Journal  dc  PEcole 
Polytechnique,  i.  cab.  p.  123.  et  suiv. 

t  Braun.  Comment.  Pctpop.  novi.  xi.  p.  268.  Blagden,  Philosopb.  Transact.  1783.  vol, 
p.  329.  t  Gellert.  Principeade  Chimie  Docunastique,  152,  (en  All.) 

^  Georgi,  Description  de  la  Rusne,  iii.  406. 
Werner,  Th^oric  dea  Filons,  p.  156-161  (en  All.) 
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discover  itself  in  great  quantities,  only  in  Germany,  France  and  England.  We  are 
assured  that  in  the  interior  of  Louisiana,  it  forms  vast  beds  upon  the  surface.^  C^- 
bonate  of  lead,  or  mineral  white  lead,  often  accompanies  galena;  it  is  an  oxide  mine* 
ralized  by  carbonic  acid.  Molybdate  of  lead,  or  the  oxide  mineralized  by  molybdic 
acid,  is  found  at  Bleyberg  in  Carinthia;  it  generally  bears  the  name  of  yellow  lead. 
The  red  lead  of  Berezof  in  Siberia  is  mineralized  by  the  chromic  acid.  It  is  still 
doubtful  whether  there  exists  any  lead  in  the  native  state. 

Nickel  is  not  a  very  ductile  metal ;  it  is  of  no  use  in  the  arts,  but  it  pos-  |  Kkkd. 
sesses  some  magnetic  properties. I  It  generally  accompanies  cobalt^  an  equally  mag- 
netic substance;  these  t\Vo  metals,  of  a  nature  nearly  allied  to  that  of  iron,  and  ofttn 
.containing  particles  of  it,  seem  to  occur  most  plentifuny  in  the  north. 

Copper,  one  of  the  metals  of  which  nature  is  most  lavish,  appears  to  I  JjjJfJLj^ 

occupy  two  great  regions  of  the  globe  wliich  admit  of  being  distinctly  |  atemion. 

defined.     We  know  that  it  abounds  in  Norway,  in  Sweden,  in  Hungary,  in  England, 

in  the  Uralian  mountains,  throughout  all  ^Siberia,  in  Chinese  Tartary,  and  Japan.  We 

must  also  add,  that  several  islands  between  Kamtschatka  and  America  produce 

masses  of  native  copper; J  that  immense  beds  of  it  are  found  upon  the  banks  of  the 

Ohio;§  and  lastly,  that  there  have  been  signs  of  its  existence  in  Greenland,  and  in 

Iceland.  ||    This  metal  then  seems  to  be  common  to  all  the  countries  situated  in  a 

zone  of  abo^J  45  decrees  of  latitude  around  the  northern  pole.     But  it  is  found  on 

the  other  side,  over  all  the  south  of  Africa,  from  Cong6,1T  to  the  Cape  of  Good 

Hope,**  and  accprduig  ta  Beniouski  in  Madagascar.     The  southern  extremity  of 

America  appears  also  to  contain  considerable  mines  of  it;^ "f  and  Brazil  presents  to 

our  notice,  an  immense  block  of  it  in  the  native  state.     It  appears  then,  that  this 

mineral  is  accumulated  at  the  two  extremities  of  the  two  great  continents.     We 

must  at  the  same  time  admit,  that  this  interesting  sketch  may  meet  with  objections, 

drawn  from  the  existence  of  extensive  mines  of  copper  in  the  country  of  Moroc- 

co;J.+  in  the  ishind  of  Cypnis,  and  Turkish  Armenia,  mines  which  by  connecting 

together  the  two  regions  fliat  have  just  been  pointed  out,  compel  us  to  regard  copper 

as  a  substance  common  to  all  the  zones  of  our  planet 

With  respect  to  native  copper,  naturalists  agree  in  distinguishing  two 
different  formations ;  copper  of  the  first  formation  is  in  crystals,  in  thin 
plates,  in  threads,  in  clusters,'  which  are  commonly  found  attached  to  quartz,  or 
schist,  and  sometimes  primitive  limestone,  as  is  the  case  near  Ekaterinbourg  in  Sibe- 
ria, and  at  Tunaberg  in  Sweden.  , 

The  copper  of  cementation  is  of  more  recent  fbrmation;  it  is  obtained  from  sul- 
phate of  copper,  (commonly  called  vitriol,)  held  in  solution  in  water,  and  decomposed 
by  the  application  of  heat.  It  forms  concretions  upon  different  stony  substances, 
and  even  upQn  organic  bodies.  Waters'  impregnated  with  particles  of  copper  are 
called  cementatory  waters*  Amongst  the  ores  <rf  copper,  the  most  com-  I  cementaxmr 
men  b  the  pyrites  of  copper.  In  the  mines  of  Kopparberg  in  Sweden,  |  •^'**' 
of  Rcsras  in  Norway,  in  those  of  Siberia,  and  in  general  in  all  the  great  copper 
works,  this  metal  is  principally  obtained  from  pyrites  of  a  yellow  or  iris  colour,  in 
which  it  is  found  mineraKzed  by  iron  and  sulphur.  The  grey-colomred  copper  con- 
tains silver,  antimony,  lead,  sulphur,  &c.  The  sulphiffet  of  copper,  or  copper  cora- 
l>Hied  principally  with  sulphur,  has  a  vitreous  appearance.  In  the  state  of  oxide, 
copper  assumes  various  tints,  red,  blue,  or  green.  The  silky  or  peariy  carbonate  of 
«^per,  (the  satin-like  ore  of  Bergmann,)  presents  a  green  colour  like  an  emerald, 

*  See  Description  de  Is  Louinane. 

t  Bxp^enceb  dei  Biot,  c\t6  dans  le  Tableaoz  des  Esp^cer  lAb^nil  de  Luctf>  p.  297.  Comp. 
Biii^  Minerals,  iii.  512. 

♦  eeoi^,  Hussie,  434.  Sauer.  etc.  §  Michaux,  Voyages  jiux  <tats  de  POuest. 

I  la  almost  all  bis  descnptioos  of  mines  either  of  metals  or  coals^  M.  Malte-Bnin  seems  to 
'^'wyrt  there  is  such  a  country  as  England,  remafluible  foe  its  mines  of  tin,  lead,  iron,  copper 
ttd  coals.     At  the  time  when  be  wrote,  it  was  the  fashion,  if  posable,  to  forget  it.— T^ 
^  Lopez.  Relazione  di  Congo,  p.  14.  Cavazzi.  trad,  de  Labat  i.  35. 
■•  Spunnan,  Voyage,  596.  (en  All.)  Patterson,  Barrow,  etc.  etc 
tt  Vidaure,  Istoria  Geografica  di  Chili, 
t*  Hoest,  Notices  de  Maroc.  (trad,  du  Dsm.  en  AM.)  p.  310.  Chenier.  etc, 
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soAened  by  a  sort  of  flatin  lustre,  which  has  the  etkcX  of  giving  it  a  more  beantifd 
appearance.  This  same  copper,  in  a  state  of  concretion,  forms  the  substance  named 
Maiidiite.  |  malachite,  which  is  susceptible  of  a  fine  polish,  and  of  which  the  cheeks 
of  chimneys,  snuff  boxes,  and  various  trinkets  are  made.  It  is,  to  use  the  happy 
expression  of  M.  Haiiy,  the  alabaster  of  metallic  substances.* 
qiMiitietof  I  As  it  is  the  province  of  political  geography  to  treat  of  manufactories 
•^P^'  I  which  have  the  working  of  metals  for  Aeir  object,  we  shall  be  pardoned, 

we  trust,  if  we  mention  in  a  few  words  the  eminently  useful  qualities  of  copper.  This 
mineral,  while  it  is  much  more  ductile  than  iron,  is  also  more  durable  than  tin  and 
lead.  Its  tenacity  is  such,  that  one  wnre  of  copper  of  2,7  millimetres,  or  -^'^  of  an 
inch  diameter,  can  sustain  without  breaking,  a  weight  of  146  kilograms,  or  about 
320  pounds  English.  The  useful  qualities  ^  copper  are  partly  balanced  by  its  v^ 
changeable  nature.  Exposed  to  the  air,  or  to  damp,  it  is  very  soon  covered  with 
that  rust  known  under  the  name  of  verdigris,  which  is  one  of  th^  most  active  poisons: 
When  melted  and  refined,  it  is  called  purified  or  rose  copper,  which  is  less  dense 
than  native  copper.  What  we  call  yellow  copper,  or  brass,  is  a  compound  of  cop- 
per and  zinc,  which  is  obtained  by  the  cementation  of  copper  with  calamine,|  and 
which,  from  being  less  subject  to  rust,  furnishes  the  watchmaker,  the  mechanical 
philosopher,  and  ^e  geometrician,  with  so  many  instruments  of  general  use,  exqui- 
sitely delicate  in  their  workmahship,  and  at  the  same  time  of  great  durability.  But  if 
the  two  metals  are  directly  united  by  fusion,  fhe  mixture  takes  the  name'of  pindibeck, 
tombac,  and  gold  of  Manheim.  The  brass  dOates  j-isTji  for  every  degree  of  Reau- 
mur, and  y^-t^T?  for  every  degree  of  the  centrigrade  thermometer. J  The  specific 
gravity  of  brass  is  about  ^^th  more  than  the  sum  of  the  two  specific  gravities  of 
BrMze.  I  copper  and  zinc.  Bronze  is  made  by  uniting  a  certain  quantity  of  tin 
with  copper;  it  is  more  elastic  and  sonorous  than  pure  copper.  It  is  this  compoimd, 
that  is  to  say,  the  perverted  use  of  it,  which,  following  the  steps  of  the  conqueror, 
hurls  forth  the  thunderbolts  of  war  against  peaceful  nations.  It  was  of  bronze  that 
the  genius  of  the  Greeks  fashioned  the  aUgust  images  of  their  gods,  and  the  cherished 
features  of  the  benefactors  of  the  earth.  Without  the  aid  of  copper  and  iron,  man 
could  neither  have  attained  his  present  height  of  civilization,  nor  have,  lent  to  crime 
the  destroying  energy  of  the  infernal  powers.  But  let  us  return  to  the  subject  imme» 
diately  before  us 

cobtic.  I      Cobalt,  which  partakes  with  oxidated  iron  a  magnedc  property  in  an 

eminent  degree,  seems  to  be  of  ^vo  formations  of  different  ages.  The  white  cobalt 
of  Werner,  (or  grey  cobalt  of  Haiiy,)  is  frequently  found  in  veins  in  the  sec^oodary 
mountains  of  Hesse  and  Thuringia.  The  arsenical  cobalt  of  Haiiy,  which  Werner 
calls  shining  cobalt,  exists  only  in  the  primitive  rocks,  and  is  accompanied  by  quavtz 
and  primitive  lime-stone.  This  mineral  is  ehnployedto  make  a  fine  blue  glass,  ncuned 
smalt,  which,  in  a  pulverized  state,  is  known  undev  the  name  of  Saxoi^  blue.§ 
Tin.  I      Tin  is  of  a  formation,  which,  according  to  a  celebrated*  mineralogist, 

carries  us  back  to  one  of  the  remotest  periods  in  the  history  of  the  globe ;  it  has  never 
been  found  in  secondary  mountains;  it  exists,  however,  he  says,  io  all  poij^yriea. 
The  singular  manner  in  wl>ich  tin  mines  are  distributed  upon  the  surface  of  the  globe, 
Geogntphicai  appears  to  us  to  be  extremely  remarkable.  This  metal  is  found  in  Com- 
■tttaiion.  wall  in  England,  in  Saj^ony,  in  Bohemia;  it  is  scarcely  ever  met  with  in 

other  parts  of  Europe ;  it  entirely  disappears  when  we  penetrate  into  the  interior  of 
the  ancient  continent,  and  does  not  again  discover  itself  till  we  reach  the  peninsula  of 
India,  on  this  side  of  the  Ganges,  ||  when  its  mines  extend  to  the  'peninsula  of  Ma- 
lacca, and  to  the  islands  of  Sumatra,  Banca,  and  Japem.  Africa  and  South  America 
produce  but  little  of  it.  The  tin  which  is  used  in  the  arts  for  coating  ^ass,  for  sol- 
der, for  farming  utensils,  and  for  the  composition  of  scarlet,  possesses  the  singular 
property  of  rendering 'more  hard,  and  more  sonorous  the  metals  with  which  it  is  nuxed, 
although  by  itself  it  is  deficient  in  these  two  qualities.  At  the  same  time,  it  takes  vway 

•  HaQy,  Min^ralogie,  iii.  S7S, 

t  Calamine  is  the  ore  which  furnishes  zinc  in  grefttest  abundance. — T. 

*  Borda,  c\\6  par  Haiiy,  ibid.  p.  526. 

^  Werner,  Throne  dea  Filone,  ch.  vil.  §  76.  ||  Wahl,  Ostindien,  ii.  746.  (en  AU.) 
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ductility  jErom  meiab  possessing  that  quality  in  a  high  degree,  while  it  |  A«iaiitiei. 
does  not  ^fawnifth  the  ductility  of  the  less  ductile  metals.^ 

Iron  is  prc^uisely  distributed  throughout  nature.  It  enters  either  as  a  |  inm. 
eokNuing  or  a  combimng  principle  into  a  great  number  of  mineral  substances;  it  is  a 
stranger  neither  to  vegeti^es,  whose  tints  it  enlivens;  nor  to  animals,  upon  whom 
it  exerts  a  salutary  influence*  As  an  insulated  substance,  it  is  found  in  almost  every 
part  of  the  ancient  continent;  it  is  however,  more  common,  or,  at  least,  accessible 
to  our  researches  in  the  north  temperate  zone,  particularly  towards  the  northern  part 
of  it. 

What  an  immense  quantity  of  iron  is  contluned  in  the  mountains  of 
Scandinavia  alone!  The  mount  of  Taberg,  to  the  south  of  Sweden, 
presents  only  jone  entire  mass  of  this  mineral.  The  north  of  Asia  equally  abounds 
m  iron ;  the  imperfect  accounts  which  we  have  received  of  Canada,  and  the  northern 
parts  0^  the  United  StKles,  inform  us  that  these  regions  a^  provided  with  excellent 
iron,  though  copper  appears  to  predominate  there.  Southern  Africa,  it  would  s^em, 
abounds  still  more  in  iron,  than  the  places  just  mentioned  do  in  copper.f  No  kind 
of  rock  or  earth  is  a  stranger  to  it.  It  is  found  in  granite  in  detached  masses,  in 
schist,  in  a  thread-like  form,  in  the  firee-stone  in  beds;  it  exists  in  mud,  and  turf. 

The  great  masses  of  native  iron,  found  in  Siberia  by  Pallas,|  and  in  [  UMire  iran. 
America  by  Rubin  de  Cilis,§  have  been  for  a  long  time  considered  by  some  natural* 
ists  as  productions  of  art,  or  of  Volcanic  agents.  Wallerius,  in  stating  that  native 
iron  is  found  upon  the  borders  of  Senegal,  has  merely  copied  from  ancient  travellers, 
whose  narratives  want  precision.  But,  it  is  an  undoubted  fact,  that  the  substances 
found  at  Kamsdorf  in  Saxony,  ||  and  at  Oulle  in  Dauphiny,ir  are  actually  natural  pro- 
ductions ;  and  why  cannot  nature  present  to  us  iron  in  its  pure  state,  since  it  ofiers 
it  to  us  under  the  form  of.  very  hard  and  compact  steel ?^^  The  most  ancient  iron 
ere,  according  to  Werner,  is  that  of  magnetic  u'on,  which  Haiiy  calls  oxidulated  iron; 
it  is  to  a  variety  of  this  ore  that  the  name  of  loadstone  has  been  given. 

We  shall  speak  elsewhere  of  the  phenomem^  ^i^ch  this  substance  presents.  The 
grey  or  specular  ore  of  iron,  (the  oligiste  irbn  of  Haiiy,)  abounds  in  Sweden,  in  Nor- 
way, in  the  island  of  Elba,  at  Framontjn  Les  Vosges;  it  is  the  most  easy  to  work 
of  all  the  ores  of  iron.  Sparry  iron  ore  is  only  a  carbonate  of  lime,  more  or  less 
mixed  with  iron;  the  lime  with  which  the  ore  is  combined  fsftilitates  the  fusion- 
The  iron  which  is  drawn  from  it  is  of  an  excellent  quality,  and  it  has  a  very  great 
tendency  to  pass  into  steel,  even  in  the  first  fusion;  this  is  what  is  called  steel  ore.H 
A  kkid  very  generally  distrft>uted,  and  commonly  worked,  is  that  of  oxidated  iqpn, 
which  comprehends,  amongst  others,  the  hematites,  the  ochres,  the  martial  geodes, 
and  partieulaiiy  the  iron  in  globules,  similar  to  peas  or  eggs.  The  metal  obtained 
from  oxide  of  iron  in  globular  masses,  cometimes  contains  a  certain  quantity  of  phos- 
phoric acid,  which  renders  it  brittle  and  inductile;  this  is  what  the  French  call  fer 
ta$$ant  afroid^  and  we,  cold  short  iron. 

Sttlphuret  of  iron,  which  is  commonly  named  martial  or  ferruginous 
pyrites,  is  one  of  the  most  remarkable  substances  which  enter  into  the 
eompbeition  of  the  globe.  Jt  is  very  extensively  distributed,  being  found  in  quartz, 
ia  marl,  in  the  argilkoeous  schist  whkh  lies  upon  coal,  and  it  is  even  mixed  with 
ceal  itself.  In  the  greatest  depths  to  which  man  has  ever  been  able  to  penetrate  in 
the  most  considerable  mines;  we  continue  to  observe  the  ferruginous  pyrites,  until 
ow  progress  is  arrested  by  the  subterraneous  waters. ;];|  There  is  auriferous  pyrites, 
which  although  chiefly  consisting  of  decomposed  sulphuret  of  iron,  is  worked  like 
ore  of  gold,  and  with  the  view  of  extracting  firom  it  this  last  metal :  Such  is  the 
method  employed  in  the  gold  mines  of  Berezof  in  Siberia,  of  Adelfors  in  Sweden,  and 

*  RinmAnn,  History  of  Iron,  §  146,  p.  493.  (in  German.)  Bergmaan,  Opusc.  Phys.  ii.  471. 

I  jCavazzi,  i.  83.     Thomann.  113. 

%  Berg^mt^im,  Sclagraphia,  Edit,  de  Delam^theric,  ii.  153.    Rom^  de  Tlsle,  Criatallog.  iii.  16r. 

§  Annales  de  Chimie,  v.  p.  149.  *  |  Brochant,  Min^ralogie,  ii.  217. 

1  Schreioer,  Journal  de  Physique,  XiL  p.  3.  9qq, 

**  Gtxlon  Saint-Menin,  Journal  de  Physique,  Ix.  340.  tgq. 

tt  li^^r^  !»•  180,  ct  sain  p.  iv.  117  «t  118.         t*  Ueokcl,  Pyritotogie^  trtd.  Pranc.  p.  97 
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Others.  The  origin  of  hsematites,  «iid  ferroginoas  ochres,  is  owing,  according  to  the 
opinion  of  the  majority  of  naturalists,  to  the  decomposition  of  sulphnreted  iron,  the 
remains  of  which  the  numing  waters  have  carried  along  with  them;  hence  they  are 
called  transported  minerals,  in  order  to  distinguish  them  from  other  minerals  whkh 
seem  to  have  heen  formed  in  the  spot  where  they  are  found.  These  transported  ores 
then  are  of  recent  formation,  compared  with  the  others,  and  one  can  easfly  suppose 
that  they  are  formed  every  day. 

Vitriol  orirpQ.  |  Yitriol  of  iron  is  nothing  else  than  the  sulphate  of  iron,  which  is  gene- 
rally procured  from  the  decomposition  of  sulphureted  iron.  Sulphate  of  iron,  or  vit- 
riol, is  of  great  service  in  dyeing,  it  is  used  as  the  principal  of  black  colour,  from  the 
property  which  gdl  nuts  and  other  astringent  vegetables  possess,  of  precipitating  iron 
contained  in  the  vitriol  under  the  form  of  black  particles  of  extreme  fineness. 
Bmery.  |      £mery  is  an  oxide  of  iron,  intimately  united  with  the  basis  of  ahnn, 

and  with  silex.     This  substance  is  valuable  in  the  arts,  on  account  of  its  great  hard- 
ness.    By  bruising  it  in.  steel  mills,  it  is  reduced  to  a  powder,  whose  sharp  and  hard 
particles  can,  by  the  application  of  friction,  give  a  poUsh  to  all  existing  substances, 
except  the  diamond.     "Iron,"  says  M.  Haiiy,*  "such  as  nature  produces  it,  is  very 
difierent  from  that  whose  appearance  and  use  are  so  familiar  to  us.      It  is  nothing 
but  an  earthy  mass,  a  dirty  and  impure  rust ;  and  even  when  iron  presents  itself  to 
us  in  the  mine  with  metallic  brightness,  it  is  still  very  far  from  possessing  the  quali- 
ties recpiired  for  the  multiplicity  of  uses  to  which  it  can  be  applied.     While  man  need 
only  purify  gold,  he  must,  if  the  expression  be  allowed,  create  iron."     This  metal  is 
generally  susceptible  of  three  different  states.     What  is  called  cast  or  pig  iron,  is  the 
metal  aAer  its  first  fusion,  deprived  of  a  more  or  less  considerable  portion  of  its  okJ" 
gen,  and  combined  with  a  part  of  the  carbon  wttli  which  it  came  in  contact  in  the 
casting  furnace.     Cost  iron  is  not  yet  rendered  malleable;  for  it  is  peculiar  to  iron^ 
that  of  the  two  properties  of  fusibility,  and  dnctiUty  under  the  hammer,  it  can  possess 
the  one  only  at  the  expense  of  the  other.      To  render  iron  ductile,  it  is  again  sub- 
mitted to  the  action  of  a  furnace,  the  elevated  tem^ratiire  of  which  determines,  by  a 
new  exertion  of  affinities,  the  oxygen  remaining  in  tiie  'tsBt  iron  to  combine  with  the 
carbon,  which  has  been  incorporated  with  the  iron,  and  thus  to  form  carbonic  acid, 
which  constantly  disengages  itself  frOm  tiie  mass.     Iron,  afler  this  process,  is  found 
in  the  greatest  sta&  of  purity  to  which  art  can  bring  it :  It  is  then  exposed  to  the  ac- 
tion of  a  large  hammer,  whose  redoubled  strokes,  by  bringing  the  metallic  particles 
into  closer  contact,  unite  them  more  perfectly  together,  and  render  the  iron  ductile: 
It  ifi  then  called  forged  iron.     In  this  new  state  it  is  no  longer  fusible ;  and  the  most 
violent  heat  of  our  furnaces  can  at  most  only  soften  it,  ^and  convert  it  into  a  kind  of 
paste.     Forged  iron  placed  in  contact  with  carhonacepus  substances,  and  again  soft- 
ened by  the  action  of  the  fire,  the  moment  it  enters  into  combination  with  these  sub-* 
stances,  or  rather  with  the  carbon  which  they  contain,  is  converted  into  steel. 
sceeL  I      The  operation  of  tempering  which  steel  undergoes  does  not  change 

its  nature,  it  only  varies  the  arrangement  and  aggregation  of  its  particles :  it  augments 
at  once  its  hardness,  its  brittleness,  and  its  volume,  and  gives  it  a  coarser  grain  than 
that  of  steel  not  tempered-f  Thus  the  difference  beMveen  cast  iron,  forged  iron, 
and  steel,  depends  on  two  principles,  namely,  oxygen  and  carbon:  their  union  con- 
stitutes cast  iron ;  the  absence  of  both,  at  least  in  a  perceptible  quantity,  character- 
izes forged  iron ;  and,  in  steel,  carbon  exists  alone  without  oxygen. 

We  shall  say  nothing  of  the  use  of  iron  in  its  three  states;  it  is  univer- 
sally known.  We  shsdU  only  observe,  that  the  tenacity  of  iron  is  such, 
that  this  metal  reduced  into  a  wire  of  about  2.7  millimetres,  or  fV  ^  ^^  ^^^^  thick- 
ness, can  support,  without  breaking,  a  weight  of  210.3  kilogrammes,  or  450  French 
pounds.  Iron  is  very  oxidable,  and  it  exerts  a  very  strong  elective  affinity  to  sul- 
phur. United  with  silex  and  alumina,  it  imparts  an  extreme  hardness  to  the  rocks 
which  contain  it.  Thus,  there  is  no  metal  which  allows  itself  to  be  so  easily  de- 
composed, and  no  metal  forms  a  more  unalterable  cement     Its  magnetic  virtue  rea- 

•HaOjr,  Mineral.  IT.  2. 

t  Vandenndhde,  Monge  et  BarthaUet,  Memoirs  de  rAead^mie  des  Scieaces,  1781. 
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dily  commttnicatoi  itoelflo  the  otfmr  inetalg  with  which  it  ia  mixed;  ^  ofironiiiftke* 
copper  magnetic,  -^  have  the  same  effect  opo^  tin.*  These  phjrsical  ^uahtiea  prove 
what  an  important  part  it  muat  have  acted  in  the  foimatioii  of  those  aggregate  sub; 
stances  which  compose  our  globe. 

Zinc,  which  forms  the  connecting  link  between  the  ductile  metals,  and  |  ttm. 
those  which  are  ^t  so,  is  found  oxidated,  and  then  it  is  conunonly  called  calamine, 
or  lapis  calminaris.  There  are  mines  of  it  in  Alsace,  in  Normandy,  near  Aix  la  Cha^ 
pelle,  in  Bnsgaw,  in  Carindiia,  in  the  comity  of  Somerset  in  England,  and  many 
other  places.  Calamine,  according  to  Werner,  is  not  found  in  the  primitive  rocks. 
It  oftener  occurs  sulphureted,  and  then  the  vulgar  name  of  it  is  Pseudo-galena,  or 
blende..  This  mineral  is  scattered  over  Swe^n,  Norway,  Saxony,  and  Bohemia, 
and  we  may  say  ahnost  every  where.  It.  gener^y  accompanies  galena,  or  sulpho* 
ret  of  lead.  It  is  oflen  mixed  with  iron,  gold,  and  silver.  The  sulphate  of  zinc, 
which  is  rarely  a  product  of  nature,  is  called  white  vitriol,  or  white  copperas.  The 
metal  that  is  brought  from  India,  under  the  name  of  tutenag,  is,  according  to  Berg^ 
maon,t  zinc  in  a  state  of  purity.  If  the  air  be  admitted  to  zinc  when  brought  almost 
to  a  white,  the  metal  bomis  with  a  splendour  which  nothing  can  equal,  and  which  is 
too  dazzling  for  the  eye  to  support ;jl  This  proper^  serves  to  characterize  zinc  not 
only  amongst  the  metals,  but  even  amongst  all  combustible  minerals. 

Bismuth,  from  its  great  fusibihty,  is  used  for  various  metals;  it  is  |  Binith. 
found,  according  to  Werner,,  only  in  the  primitive  mountains;  it  occurs,  however,  atr 
tached  to  jasper.     Of  all  tlje  minerals  easily  oxidable,  it  is  the  only  one  which  is 
found  more  frequently  in  a  metallic  form,  than  in  that  of  an  ore  properly  so  called.§ 

Manganese  very  oflen  accompanies  mines  of  iron,  particularly  in  the  |  mtitwe. 
secondary  mountains;  it  is  a^^olouring  principle  very  extensively  distributed  in  na- 
ture; and  it  is  that  which  gives  a  violet  hue  to  the  crystals  of  fluate  of  lime,  and  to  a 
number  of  the  schorls.     Mixed  in  a  small  quantity  with  the  substance  of  white  glass, 
it  has  the  property  of  clarifying  it,  and  of  freeing  it  from  false  colours. 

Antimony,  once  celebrated  in  the  laboratories  of  the  alchymists,  who  |  Aatimooy. 
hoped  to  discover  in  it  the  philosopher's  stone,  is  now  employed  with  success  in  the 
composition  of  various  medicines,  in  the  casting  of  types  for  printing,  and  as  an  alloy 
with  tin,  to  form  what  is  named  prince's  metal.  It  is  found  native  in  quartz  and  pri* 
mitive  lime-stone ;  sulphureted  or  grey  in  the  secondary  mountains,  and  ofkn  als» 
united  with  galena.  Capillary  antimony  oflen  contains  silver,  aift  has  been  called 
plumose  silvery  antimonial  ore.  The  crystaUization  of  fused  antimony,  presenta  a 
stellular  and'foUated  appearan<!e.  II 

Scheelin  was,  until  very  lately,  called  by  the  Swedish  name  Tung-  |  scbeeHD. 
slene.     It  is  a  very  weighty  mineral,*  obtained  from  a  ferruginous  striated  substance, 
known  under  the  German  name  of  Wolfram.     It  is  principally  found  in  the  .primitive 
mountains,  and  oflen  accompanies  tin. 

Uranium  is  a  metal  lately  discovered,  and  comprehends  the  varieties  |  unmiam^ 
<mce  called  homed  copper  (cuivre  com6,)  and  peck-blende*    It  is^  according  to 
Werner,  of  ancient  formation. 

Tellurium,  another  metal  recently  observed,  is  found  chiefly  in  the  j  Teihuivin. 
auriferous  mine  of  Nagyag  in  Transylvania,  which  gives  from  45  to  170  ounces  of 
sOver  to  the  quintal,  and  from  200  to  210  deniers  of  gold  to  the  marc     Tellurium  is 
attached  to  quartz  and  manganese ;  it  is  still  very  rare. 

Molybdenum  appears  to  be  of  ancient  formation — small  masses  of  it  i  Moiybdemim. 
^  found  in  granite,  in  several  places  of  Sweden,  Norway,  Saxony,  and  Bohemia.  H 

Arsenic,  the  name  of  which  zdone  excites  an  emotion  of  terror,  is  not  |  Anenie. 
<>flen  found  by  itself;  but  it  serves  to  itiineralize  a  {great  number  of  metals:  rubbed 
I  swarmed,  it  discovers  itself  by  the  smell  of  garl^,  which  it  emits.  In  its  native 
I  inetallic  state,  it  is  of  a  steel-grey  colour.  It  is  the  oxide  of  arsenic,  under  the  form 
t  of  a  white  powder,  which  constitutes  one  of  tho  most  violent  poisons.  That  which 
I    k  Biet  with  around  volcanos,  is  mineralized  byt  ho  sulphur. 


*  ffioiiMmny  Hittoire  da  Ver,  i.  p.  146,  (en  AD.)  f  Bergmtnn,  O^og.  Phjf .  i.  S33. 

*  Macqaer,  Dictionnaire  dc  Chimie.  ^  Brognitpt,  U.  131. 
I  HtBy,  IT.  259.                                                            1  Stcffcni,  I.  c.  158. 
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vtatiam.  [  TMaaium,  another  mejtal  c^  modem  cUflcov^jr,  ig  fooBd  in  a  alaiff^  1 
red  oxidoy  under  the  form  of  a  ferrugivous  stone,  and  united  with  silez  and  Ikne.  'Of 
all  the  neff  minerala,  it  is  the  one  which  is  most  interesting  to  physical  geogmf^: 
it  seems  to  occupy  the  same  place  in  relation  to  iron  in  the  primordial  raountunsy 
that  manganese  holds  in  those  of  secondary  formation.  All  the  iron  which  is  found 
in  the  primitive  trapp  of  Norway,  particularly  near  Arendal,  is  more  or  less  combined 
with  titanium.* 

Chrome,  which  colours  the  emerald;  tantaliim,  which  is  insoluble  in 
acids;  ceriunl,  discovered  Uke  the  preceding,^ by  Swedish  philosophera; 
columbium,  procured  from  the  United  States,  &c. ;  and  three  or  four  metals  wUdi 
are  found  combined  with  platina,  have  not  yet  acquired  impokance  enou^  to  claira 
our  attention.  The  multipUcity,  however,  of  the  substances  which  chemistry  has 
discovered,  should  inspire  us  with  a  salutaiy  distrust  of  systems  which  tend  to  esta^ 
bUsh  general  analogies  between  bodies,  of  the  very  number,  not  to  say  the  proper- 
ties,  of  which,  our  knowledge  b  as  yet  so  vague  and  imperfect. 
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Continuation  of  the  Theory  of  Geography,  Of  Aggregate,  Svbsianees  yshich  compose 
th€  Solid  part  of  the  CRobe.  Fhst  Pari:  Of  Rocks  m»d  Earths,  and  Vfdctmic  JPro- 
ditctions. 

We  have  already  considered  the  simple  substances  which  enter  into  the  composi- 
tion of  our  globe;  and  in  surveying  them,  we  have  been  constantly  on  our  guard 
against  the  influence  of  systems,  which  pretend  to  determine  the  period  and  manner 
of  the  formation  of  these  substances.  This  was  not  an  arduous  task:  we  had  only 
to  follow,  though  with  very  different  views,  the  track  already  marked  out  by  the  father 
of  modem  mineralogy.  A  more  intricate  path  now  lies  before  us:  We  come  now  to 
the  consideration  of  the  masses  formed  by  the  aggregation  of  several  simple  sub- 
stances, which  constitute  either  rocks  or  earths,  according  as  they  are  found  in  a 
state  of  hardness  or  softness.  There  the  most  enlightened  guides  differ;  and  instead 
of  showing  us  the  way,  they  have  to  seek  for  it  themselves,  amidst  the  confusion  and 
obscurity  arising  from  the  introduction  of  gena*al  terms,  before  genercd  ideas  had  been 
accurately  fixed. 

The  classification  of  rocks,  founded  solely  upon  the  chemical  and  geo- 
metiical  characters  of  the  simple  substances  of  which  they  are  compos- 
ed, overlooks  the  intermixture  and  relative  position  of  these  masses,  that  is  to  say, 
the  two  characters  under  which  physical  geography  ought  chiefly  to  consider  them. 
On  the  other  hand,  geological  classification,  though  formed  more  in  reference  to 
these  two  points  of  view,  ^re  infected  by  one  capital  error,  since  their  characteristic 
distinctions  are  derived  from  the  origin  of  rocks.  This  is  unquestionably  taking  for 
granted  the  very  point  to  be  proved.  To  facilitate  such  a  method  of  systematizipg, 
facts  are  assumed,  the  demonstration  of  which  ought  to  form  the  boundary  of  the 
science.  Accordingly,  the  different  aspects  under  which  these  facts  have  been  view- 
ed, have  given  rise  to  as  many  different  fonqs  of  phraseology,  as  there  have  been 
celebrated  geologists.  Basalt,  for  example,  ranged  by  some  among  the  trappsy  a 
species  resembling  the  primitive  rocks,  is  placed  by  others  at  the  head  of  lavas,  or 
substances  ejected  by  volcanos.  In  the  present  day  especially,  when  the  observa- 
tions of  Werner  and  Cuvier,  compared  with  the  discoveries  of  Davy  and  the  experi- 
ments of  Hall,  have  given  us  a  ghmpse  of  a  theory  of  the  earth,  much  more  scien- 
ce and  more  comprehensive  than  the  unwieldy  systems  of  ^e  Neptunists  and  Yiil* 

•Stcffens,!.  c.  158i 
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canistSy  it  is  an  indispensable  prerequisite  to  a  methodical  description  of  aggregate 
substanceS)  to  discover  some  principle  independent  of  any  system  that  has  been 
founded  on  opinions  entertained  as  to  the  origin  of  these  substances.  -  This  princi- 
ple appeals  to  be  found  in  considering  these  substances  as  to  the  mode 
of  iheir  aggrtgaUony  provided  that  we  confine  ourselves  to  the  formation 
of  extensive  classes,  and  do  not  require  more  narrow  limits  than  those  which  actually 
exist  in  nature.  It  would  seem  that  nature  has  placed  at  wide  distances  land-marks, 
which  serve  to  direct  our  course ;  but  that  in  the  intervals  between  these  land-marks, 
she  has  left  to  our  choice  a  variety  of  paths,  all  of  them  equally  good.  According 
te  this  principle,  we  think  that  physical  geography  should  classify  aggregate  substances 
in  the  following  manner:  * 

A*  AecmioATs  SuBSTAircWy  properbf  m  coUedi  (united  according  to  general  law%  chemical  or 
physicaL) 

1.  CryataUized  Jiockt,  or  such  as  indicate  a  crystallized  texture.    (Granite,  primitive 

schist,  primitive  calcareous  porphyry.) 
3.  CfigMmted  Rocktf  or  auch  as  present  an  union  of  fragments  of  crystallized  rocks, 
conglutinated  by  a  crystallized  cement.    (Primitive  pudding  stones,  amvgdaloida.) 

3.  Siratified  liocki,  or  such  as  exhibit  a  contexture  similar  to  that  of  a  sediment,  which 
had  deposited  itself  in  layers.  (Limestone  composed  of  shells,  free-stone,  (jr^f,) 
jasper,  8tc.) 

N.B.  Stratified  substances  in  their  state  of  softness,  are  called  Hratified  eartht,  (Clay, 
marl,  &c) 

4.  Conglomerated  Bock$,  or  such  as  present  a  mixture  of  fr^^ents  of  crystallized  and 
stratified  rocks,  united  by  a  stratified  cement.  (Variegated  marbles  and  secondary 
pudding-stones.)  ^ 

5.  Coagulated  Rocht,  or  those  presentmg  the  appearance  of  melted  matter,  which  had 
been  coagulated  or  congealed.  (Baudts  of  Werner,  compact  lava,  HthoTdes  lava  of 
Dolomieu,  Uatiy,  Faojaa,  &c) 

B.  AaaociATKo  Substakcks,  (united  according  to  mechanical  laws^  or  according  to  chemical 

or  physical  laws,  special  and  accidental.) 

6.  Earthy  Mattmdationt,  or  rocks  and  earths  which  exhibit  only  an  association  purely 
mechanical,  of  parts  accumulated  one  upon  another.  (Calcareous  tufa,  &c.  coloured 
marbles,  united  by  a  cement  of  tufa,  clay  deposited  by  water,  and  otherwise,  (argiU 
^alluvion  et  de  traneporl^)  peat,  &c.) 

7.  Volcanic  ProduQtiont^  or  substances  thrown  out  by  volcanic  fire,  through  the  openings 
and  crevices  of  the  solid  surface  of  the  globe.  (  Vitreous  lavas,  volcanic  cinders,  sco* 
riac,  pumice  stones.) 

8.  BoUdetf  or  masses  precipitated  from  the  atmosphere. 

C.  SvBtTAScKs  IirTsncAXABT  oE  AovBirnTious,  (those  which  are  foreign  to  the  aggregations 

and  associations  of  mineral  substances.) 

9.  Remaina  of  Organic  Bodiea,  vegetables  and  animals ',  (a)  petrifactions ;  {b)  impresttons  { 
(c)  remams  in  a  natural  state. 

Let  us  rapidly  survey  the  vast  laboratory  where  nature  works  these  wonderful 
combinations,  of  which  we  have  been  pointing  out  the  most  striking  and  accessible. 

Ciystallized  rocks  appear  to  have  been  formed  by  the  simultaneous  I  cryitsUised 
crystallization  of  several  simple  substances  in  a  state  of  chemical  solu-  |  '''**'^ 
tion,  and  united,  according  to  their  affinities,  so  as  to  form  an  homogeneous  whole. 
They  have  a  granulated  texture,  which  loses  itself  in  the  dull  clammy  or  compact 
texture,  on  the  one  side,  and  in  the  lamellated,  on  the  other. 

The  rocks  which  occupy  the  summit  of  the  scale  of  crystalUzation,  are  incontest^ 
ably  those  which  have  for  their  base,  quartz,  mica,  and  feldspar,  and  are  distinguish* 
ed  by  the  name  of  granite.  Sometimes  a  foiulh  substance,  amphibole^  |  Oianite. 
cifled  also  primitive  trapp,  or  greenstone,  is  mixed  with  it,  or  replaces  the  mica,  or 
tha  quartz.  Granite  has  even  been  found  mixed  with  a  tittle  time;  but  it  is  always 
sBieeous  substances,  especially  feldspar,  which  predominate  in  its- composition.  The 
agreeable  variety  of  colours  which  the  feldspar -reflects,  the  lustre  of  the  mica,  the 
whiteness  of  the  quartz,  the  sombre  green  of  the  amphibole,  of^en  impart  to  granite 
the  most  magnificent  appearance,  especially  when  poUshing  has  developed  their  na- 
teial  shades ;  thus  the  eye  contemplates  with  delight  the  roae^grasUie  of  Egypt,  com* 
pOied  of  feldspar  and  mica;*  the  aiUique  baatdty  or  black  granite,  in  which  the  am- 

*  Dolomieu,  Journal  de  Physique,  Yentoae,  an  ii.  tome  i.  p.  196. 
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phibole  conceals  the  transparent  laminse  of  the  feldspar;*  the  orbicular 
granite  of  Corn,  formed  by  a  singular  species  of  ci^stalHzation,  which 
has  united  in  one  mass  of  white  feldspar,  and  of  amphibole  of  a  blackish  green,  dis- 
tinct balls  of  the  same  substance;!  lastly,  the  p-aphic  granite  of  Siberia  and  Scot- 
land, the  elements  of  which,  disposed  in  broken  lines,  suggest  the  idea  of  Hebrew  or 
Runic  characters.  J  Granite  appears  to  be  the  most  ancient  of  the  rocks,  and  to  con- 
stitute the  base  of  the  primitive  earth.  It  is  not  improbable,  that  it  forms  an  immei^e 
vault  around  the  globe;  we  know,  at  least,  that  granite  is  every  where  found  beneath 
all  the  other  rocks,  and  that  of  the  highest  mountains  in  the  principal  chains  of  the 
world,  it  is  granite  which  constitutes  the  foundations  and  the  mass.  The  crystalliz- 
ation, "which  has  united  the  substances  o*f  granite,  must  have  occasionally  met  with 
one  or  other  of  them  in  excess;  it  has  accordingly  formed  feldspar,  nUcaeeaus,  and 
quartzeous  rocks.  These  are  rarely  found  pure.  There  appears,  how- 
ever, to  have  been  a  very  peculiar  formation  of  pure  quartz ;  strong  veins 
of  it  are  seen  traversing. even  the  granite  mountains,  and  the  vast  wall  of  quartz  upon 
the  mountain  of  Felsberg,  near  Manheim,  excites  the  wonder  of  the  naturalist.  $  But 
to  the  admiration  of  these  phenomena  succeeds  the  spirit  of  disputes,  classifications, 
and  nomenclatures.  It  is  often  impossible  to  discover  the  facts  in  the  midst  of  the 
geological  discussion  to  which  they  have  given  rise.  The  rock  which  most  neariy 
resembles  the  granite,  unites  to  the  granulated  structure  of  the  latter  an  arrangement 
of  parts,  which  gives  it  a  foliated  appearance;  the  quartz  and  feldspar  are  found  there 
in  grains,  but  the  mica  forms  bands,  or  very  £hin  layers,  in  which  the  two  other  sub- 
MieteeoM  staucos  are  contained.  This  is  the  micaceous  rock  of  Haiiy,  the  gneiss 
o^m,  of  Werner,  and  the  foliated  rOck  of  Saussure;(|  but  frequently  talc,  or 

even  argil,  supplies  the  place  of  mica  in  these  foliated  rocks,  a  circumstance  occa- 
sioning continual  mistakes.  There  are  some  mineralogists  who  give  to  the  name  of 
gneissj  an  extension  which  renders  all  definition  impossible. 

The  micaceous  schists  are  rocks  which  occur  in  great  laminoe,  com- 
posed of  quartz  and  mica.  It  appears  that  they  recede  by  imperceptible 
gradations  from  the  granulated  texture  of  granites,  and  that  they  become  more  and 
more  mixed  with  alumma  or  argillaceous  earth,  an  earth,  the  presence  of  which 
seenis  to  prevent  crystalUzation  from  taking  place. 

The  argillaceous  schists,  in  which  alumina  or  argillaceous  earth  predo- 
minates over  the  silex,  occurs  in  the  form  of  large  unbroken  laminae;  a 
circumstance  which  constitutes  what  we  call  the  schisteous  structure.  These  imper- 
ceptible transitions  from  one  kind  of  aggregation  to  another,  render  all  classificationB 
uncertain.  No  one  has  yet  been  able  precisely  to  determine  the  four  or  five  kinds 
Homy  tmstu  |  of  rocks,  to  which  the  names  of  hoimy  schists  and  of  tracfcelf  are  given; 
they  are  merely  combinations  of  silex  and  alumina,  with  a  little  lime  and  iron.  The 
homy  texture  is  found  in  part  in  certain  rocks,  composed  as  it  were  of  a  paste,  in  which 
PkirphyrT'  I  masses  of  a  more  perfect  crystalUzation  are  imbedded.  These  are  the 
porphyries,  rocks  which  baffle  more  than  any  other  kind  the  zeal  of  classifiers.** 
Sometimes  it  is  the  paste  which  is  not  homogeneous,  and  sometimes  the  imbedded 
crystals  which  constitute  the  species  or  the  variety.  The  porphjrries,  properly  so 
called,  are  masses  of  imbedded  felspar,  coloured  by  a  metalUc  oxide,  and  containing 
crystals  of  the  same  kind.  Such  is  the  superb  red  antu^e  porph%fry,  originally  from 
Egypt,  and  of  which  only  imperfect  varieties  are  to  be  found  in  Europe.  Such  is 
Btill  the  ophites,  or  serpentine  antique  porphyry,  although  chequered  with  plates  of  am- 
phibole ;  a  substance  which  abounds  more  and  more  in  black  porph3rries.»  All  the 
real  porphyries  commonly  found  in  the  vicinity  of  granite,  are  distinguished  from  it 
only  by  that  pasty  substance  which  serves  as  their  base ;  but  they  difief  also  from 

•  Id.  ibid.  Septerabre  1792,  p.  3. 
t  Faujas  Saint-Fond,  Essais  de  G^ologie,  ii.  182. 
t  Patrin.  Hist  Nalur.  dcs  Miner,  i.  101,  Faujas,  1.  c. 
^  Faujas,  1.  c.  p  94. 

B  Saussurc,  Voyages,  J  1359, 1679,  «tc.    Haiiy  Min^ralogie,  ir.  432. 

1  Comp,  Delam^therie,  Throne  de  la  Tcrre,  ii.  p.  337—380.    Wemer,  cit6  par  Saussurc, 
'oyages,  ^  1304. 
••  Comp.  Hatty,  iv.  435.    Faujas  8t..Fond,  Easai,  u.  405,  &c. 
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pudding  sUmef^  or  conglobated  rocks,  bj  the  perfect  crystallization  of  this  paste  or 
cement.^  One  may  easily  conceive  how  difficult  it  is  to  fix  the  innumerable  shades 
which  occur  in  the  crystallization  of  these  rocks ;  it  is  this  which  has  led 
geologists  to  create  a  class  o£  porpkyroidal  rocks.  The  disorder,  or 
rather  the  capricious  order,  according  to  which  the  particles  of  these  rocks  have 
crystallized,  sometimes  occasions  the  most  brilliant  and  fanciful  appearances.  Who 
would  not  admire  the  orbicuhr  porphyry  of  Corsica,!  which,  on  being  polished,  dis- 
plays circles  compbsed  of  little  yellowish  red  leaves,  arranged  in  rays  around  a 
reddish  brown  kernel,  and  which  presents  to  the  eye  a  transverse  section  of  some 
uaknown  and  delicious  firuiti 

Trapp'l  is  composed  nearly  of  the  same  substances  as  porphyry.  They  |  Tnpp. 
are  united  in  the  same  proportions^  only  the  iron  abounds  more  in  trapp;  but  this  arrange- 
ment in  small  grains,  united  sometimes  by  a  cement,  does  not  present  the  shining  crys- 
tallization of  granite  and  porphyry.  §  Trapp  rocks  have  a  tendency  to  separate  and 
subdivide  into  rhomboidal  fragfnents,  resembling  the  steps  of  a  staircase,  which  oflen 
^ves  them  the  appearance  of  rocks  called  6a#<2/,  by  the  modems.  The  celebrated 
Werner,  indeed^  copaiders  these  two  kinds  of  rocks  as  the  same,  and  comprehends 
them  under  the  name  of  primiUee  trapp;  an.  opinion  which,  at  present,  seem^ 
to  be  received  only  in  the  school  of  that  mineralogist. 

The  rocks  of  peirosUex  and  of  jade,  as  well  as  that  composed  of  am-> 
phibole  and  mica,  which  Werner  names  grunaleiny  that  is,  greenstone, 
forms  small  varieties,  resembling  trapps  and  porphyries  in  their  relative  positions 
although  the  amphibole  rock,  amongst  otherp,  oflen  has  the  crystallized  texture  of 
granite.  Of  all  the  elementary  earths,  the  calcareous,  and»  next  to  it  the  magnesian, 
have  the  least  contributed  to  form  crystallized  rocks. 

The  primiHve  limestone,  or  that  in  which  there  is  not  a  vestige  of  ani- 
mal reniaips,  is  not  very  extensively  distributed;  it  is  rarely  found 
amongst  the  foliated  granites,  and  the  miccu^eoi^s  schists;  tlie  calcareous  banks,  in 
the  argillaceous  schists,  have  a  texture  ^ss  perfectly  granulated,  and  present  a  com- 
pact or  lamellated  fracture.  ||  It  is  amongst  the  stratified  rocks  that  chalk  shows 
Itself  in  abundance;  it  is  at  the  head  of  these  aggregations,  as  granite  is  at  the  head 
of  rocks  purely  crystailized. 
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Magnesian  earth  appears  to  predominate  in  the  talc  rocks,  whether 
compact  or  schistous,  in  the  serpentine,  the  ollair  or  potstone,  steatites, 
or  soap  rocks,  and  some  other  aggregations,  which,  in.  truth,  often  occur  in  the  pri- 
mordial mountains;  but  which  form  in  general  only  small  subordinate  masses. 
There  are  rocks  of  serpentine,  however,  which  rise  to  a  very  great  height  IF  May  we 
not  imagine  that  the  alcaUne  particles,  existing  in  feldspar,  one  of  the  elements  of 
granite,  niay  be  separated  from  it  to  form  a  series  of  insulated  rocks?  It  is  at  least 
very  remarkable,  that  niftgnesian  earth  seems  in  a  manner  to  arrest  the  progress  of 
pore  ci^stallization,  and  to  disappear  with  the  primordial  rocks,  not  to  show  itself 
ttgam  either  in  stratified  mountains,  or  in  accumulations,  but  only  in  the  waters  of 
the  ocean.  We  ought  to  pause  a  little  to  consider  these  crystallized  aggregations, 
which  seexn  to  have  preceded  the  birth  of  our  mountams,  of  which  they  form  the 
Jnost  solid  part.  We  leave,  however,  to  the  naturahsts  by  profession,  the  task  of 
dassifying  the  innumerable  modifications  of  aggregate  substances,  which  we  have 
Bamed  conglobated  rocks.  We  may  conceive,  that  the  circuit  of  the  globe,  congMitted 
scarcely  consoUdated  in  the  bosom  of  primitive  chaos,  must  soon  after  its  '^^'* 
formation  have  begun  to  waste  away.  The  action  of  different  elements,  probably  the 
f^Mi  alternations  from  excessive  heat  to  intense  cold,  and  even  the  very  weight  of 
the  masses  themselves,  but  reeently  crystalhzed,  could  not  fail  to  produce  explosions 
uid  downfalls,  and  consequently  fragments,  which,  in  reunitmg  by  means  of  the 

•  Saounre,  Voyages,  §  149,  »gq. 

t  F^ujas  St.Fon£  Essaig  de  G^oloeie,  ii.  245,  and  planche  xx.  bis. 

t  A  name  derived  from  the  Swedi£  trapp,  a  stair  or  Udder.    Saxum  trapecium.  Waller,  sp. 

f  Saassure,  Voyages,  §  145.  *    ||  Werner,  cit^  par  Steffens,  1.  c.  21. 

1  Sanasare,  Voyages,  \  19.   Faojas,  Eaaaisy  ii. 
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eiystallization  of  the  fluid  substances  which  surrounded  them,  have  given  birth  to 
flome  of  tho  rocks  termed  variegated  marbles  and  pudding  slones.  These  rocks  <^er 
firom  porphyries,  in  this,  that  they  are  composed  of  iragments  of  other  masses  already 
crystallized,  while  porphyry  consists  of  crystals  which  have  been  formed  in  the 
mid^t  of  the  cement  which  unites  thera;*  hence  the  cement  of  porphyry  should  be 
designated  only  under  the  name  of  basis.  The  conglobated  rocks  differ  from  the  flint, 
(gres)  in  as  much  as  they  contain  larger  grains,  or  do  not  present  regular  homoge- 
neous beds,  or  a  foHated  structure. 

Custom  appears  to  have  appropriated  the  word  Breche,  borrowed  from 
the  Italian,  to  aggregations  of  fragments  of  calcareous  rock,  while  the 
term  pudding  stone^  for  which  the  more  classical  spoliation  cMaioides, 
may  be  8ub8tituted,t  appears  to  be  reserved  for  rocks  formed  by  the  reunion  of  a  great 
number  of  small  flinls.X  It  would  be  better  to  call  "  Br^ches^^  the  aggregations  of  an- 
gular fragments,  and  "  pudding  stone,"  those  of  rounded  Augments,  which  probably 
have  been  rolled  along  by  the  waters.  §     The  etymology  even  of  the  term  in  Ita- 
lian, Breccia,  borrowed  from  the  (xoths  or  Lombards,  ||  indicates  a  violent  bursting. 
\V  e  may  easily  imagine,  that  these  assemblages  would  vary  in  a  thousand  ways, 
either  with  respect  to  the  nature  Cff  the  reunited  fragments,  or  of  the  cement  which 
unites  them.     Of  all  the  substances,  however,  which  serve  to  conglutinate  the  frag- 
me -ts  of  primitive  rocks,  it  is  quartz,  or  siheeous  earth,  which  is  most  abundant, 
and  of  most  frequent  occurrence.     This  element,  which  appears  coexistent  with  our 
globe,  may  be  considered  as  the  source  of  all  crystallized  formation.     Sometimes 
3ie  bre  hes,  in  their  turn,  have  been  reduced  to  fragments,  which,  agglutinated  by  a 
new  cement,  have  produced  brcches  composed  anew,  which  have  been  called  doubk 
br^ches.     We  place  next  to  these  brcches,  and  among  the  conglobated  rocks,  those 
which  the  naturalists  have  called  Amygdaloidts,  from  their  similarity  to 
al.nonds  imbedded  in  paste.     The  amygdaloides  are  composed  of  any 
paste  whatever,  in  which  are  found  knots  or  glands  of  the  same  substance,  or  cf 
another.     The  whole  is  united  by  a  confused  crystallization ;  sometimes  the  spaces 
occupied  by  the  knots,  are  found  empty,  the  substance  which  once  filled  them  hav 
ing  been  destroyed  by  an  unknown  cause ;  this  makes  the  amydaloide  resemble 
porous  lava.     It  is  extreme! v  difKcult  to  distinguish  the  amygdaloides  from  certain 
varieties  of  porphyry.     Without  involving  ourselves  in  discussions  to  which  the 
formation  of  conglobated  beds  has  given  rise,  let  us  proceed  to  the  ex- 
amination of  stralified  rocks.  In  order  to  shoiv  how  vague  are  the  limits 
between  the  productions  of  pure  crystal Uzation  and  those  of  stratification,  let  us  be 
permitted  to  have  recourse  for  a  moment  to  an.  hypothesis  borrowed  from  chenuslry. 
The  elements  of  which  the  rocks  are  formed,  were  undoubtedly  once  in  a  fluid 
state ;  this  condition  is  necessary  to  render  the  aggregation  of  so  many  different 
substances  possible.     But  the  state  of  solution  in  which  these  aubstances  existed, 
presented  two  modifications. 

Chemical  solution  differs  essentially  from  mechanical  solution;  the  lat* 
ter  exists  when  the  integral  particles  of  a  body  are  separated  one  from 
the  other,  and  suspended  in  a  fluid ;  on  being  deposited  according  to  their  specific 
gravity,  they  form  a  sediment ;  on  the  contrary,  by  chemical  solution,  the  integral 
particles  are  not  only  separated  from  one  another,  but  are  combined  with  the  sol- 
vents ;  and  in  uniting,  according  to  a  new  development  of  affinities,  independently 
of  their  specific  gravity,  they  aflbrd  a  precipifate.  Every  crystallized  substance  is 
formed  by  chemical  solution,  and  by  precipitation;  this  character  belongs,  in  the 
whole  force  of  the  term,  to  primordial  rocks ;  but  we  have  seen  how  crystallization 
lost  by  degrees  its  simplicity,  and,  if  we  may  use  the  expression,  its  primitive 
energy.  We  have  also  seen  how  the  crystallized  texture  has  been  succeeded  by 
the  foliated  and  the  con(ipact  structure,  which,  in  becoming  larger  and  larger,  seemiit 

•  Saussiire,  Yoyaj^es,  §  149. 

t  Du  mot  Grec  <\Aaf,  genitif  otUatTof.    The  gfenitive  of  «\xa(  is  uxkh/Jcc,  T.)  poudinguc. 

*  SauMure,  §  197     Rom^  de  I'lsle,  Cristalloprapiiie,  il.  573. 
^  nelam^theric,  Th^orie,  §  5:31.     Comp.  Hatiy,  iv.  463. 

Du  verbe  Brechen^  Allem.    Brekke,  Dan.  bkser,  rempiv,  French. 
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(e  indicate  a  regular  scale  of  chemical  preciphationsy  gradually  approaching  to  the 
nature  of  mechanical  sediments.  There  can  be  no  doubt,  that  the  most  immense 
of  all  fluids,  the  ocean,  sulTered  a  gradual  decrease  of  its  waters ;  the  primordial 
momstains  first  reared  their  summits,  then  the  earth  began  to  swell  up  out  of  its 
chaotic  state.  Organic  bmngs  were  then  in  existence ;  these  were  marine  animals. 
Tlie  chemical  precipitation  continued,  but  at  the  same  time,  the  first  mechanical 
sediment3  began  to  be  deposited ;  the  two  precipitates  were  mixed,  sometimes  in  great 
confusion  together. 

Thus  arose  the  rock$  of  iratmHon^  which  are.  fomid  on  the  sides  of    Rocks Dftitii. 
the  primordial  mountains,  and  sometimes  at  their  base,  in  which  we  ob-     ""'^ 
serve  the  first  animal  remains.     The  waters  having  gradually  subsided,  the  globe 
from  a  shapelesj  chaos,  takes  the  appearance  of  one  vast  sea,  from  which  there 
arose  on  all  sides,  the  primordial  mountains,  flanked  by  rocks  of  transition. 

This  is  the  Neptunian  age,  the  second  geological  era.  The  sediments  of  the 
mechanical  solutions  alternated  with  the  chemical  precipitations;  the  solvent  having 
fraduatlj  lost  its  origin^  power,  chemical  action  insensibly  gave  way  to  that  which 
was  purely  mechanical.  This  Neptunian  age  gave  birth  to  ttrtUified  I  stniiiM 
mountains  and  rocks,  understanding  by  the  word  9traiuin  a  bed  of  homo-  |  •*™«"»'^ 
geneous  substanoe.  This  term,  borrowed  from  the  Latin,  is  not  then  precisely 
83rnon3rmous  with  btd  or  ioyer;  a  stratum  ditiers  still  more  from  a  lamina  or  plah^ 
terms  made  use  of  in  spealong  of  the  texture,  that  the  substance  of  certain  rocks 
present,'  even  in  their  minutest  firagments. 

The  hypothesis  we  have  just  now  traced,  exhibits  the  diflioulties  which  geologists 
have  met  with  in  their  attempts  to  classify  stratiform  rocks.    In  the  cai*  I  stntified  csi. 
eweou$  rocks  especially,  the  compact  structure  and  the  stratified  are  |  *V******  "*^ 
Mended  together* by  innumerable  shades.     Even  in-  the  saAie  rocks,  and  notwith^- 
itandiog  its  being  completely  homogeneous,  *we  find  the  upper  part  containing  petri* 
fiustions  belonging  to  marine  animaJs,  while  the  lower  beds  are  entirely  free  firom 
tiwm ;  but  amongst  the  decidedly  stratified  rocks,  we  should  place  nearly  all  the 
aggregates  of  sulphate  and  carbonate  of  hme,  knoMm  under  the  name  of  Itme'stone ; 
^n  &e  9econdanf  marhUsy  which  owe  their  earthy  fracture  to  large  quantities  of 
«rgil,  and  their  colours  so  agreeably  varied  to  the  presence  of  oxide  of    ^JJ^JJJjf*" 
iron;  rumifbrm nHtrbU,  which  according  to  Dolomieu,  was  a  calcareous     «cc    '        * 
VfiUaceous  stone,  uniformly  coloured,  but  while  drying  cracked  into  fissures;  and 
these,  filled  by  the  transuding  of  the  calcareous  matter,  have  formed  the  appear- 
vices  of  mins  and  landscai»es,  which  are  so  much  admired;*  lastly,  the  skeUy  m<fr- 
hky  composed  of  an  infinity  of  small  shells  united  by  a  calcareous  cement.     The 
fmiid  stane^  or  swine  stone,  which  in  Norway  forms  of  itself  a  Uttle  island,  is  only 
carbonate  of  lime,  penetrated  by  bitumen.     Calcareous  substances  predominate  in 
the  stratified  rocks;  the  capital  of  France,  with  its  palaces  and  temples,  is  built  of 
calcareous  stone,  almost  entirely  composed  of  two  kinds  of  shells :  the  cerites, 
(^rrithinm,)   which  forms  the  upper  masses,  and  the  miHolites^  (miliola,)  which 
<^k»unds  in  the  deepest  beds.l   These  rocks  readily  indicate  the  rank  which  belongs 
^  them ;  but  what  rank  can  be  assigned  to  the  calcareous  stone  which  presents  itself 
QDder  the  form  of  chalk,  and  which  occupies  such  vast  belts  throughout  |  cimik. 
tite  globe  1  From  its  purity,  it  is  almost  a  simple  substance,  containing  only  lime, 
Cttbonic  acid,  and  phosphoric  acid.     From  the  small  number' <#  marine  animals 
^daeh  it  immedUUtly  contains,  it  resembles  the  primitive  rocks  from  which  its  earthy 
^•Bststence,  destitute  of  the  least  appearance  of  crystallization,  seems  to  keep  it 
Fwfectly  distinot;  finally,  the  layers  of  large  flint  so  frequently  met  with  amongst 
^  of  chalk,  clearly  indicate  that  they  have  been  formed  by  deposit,  and  these 
Mi  enclose  a  great  many  marine  animals  of  species  which  no  longer  exist  |};     It 
iffcaia  that  the  chalky  state  of  the  calcareous  nuitter  is  owing  to  some  particular 
crises,  to  investigate  which  is  the  province  of  chemistry. 

,*  Dolomieu,  Journal  de  Physique,  Octobre  1793,  p.  285,  et  suiv. 

t  Utmarcky    M^raoires  sur  les  Fossiles  des  Gnvirons  de  Paris.    Annal  du  Mwium  d*Hi$t, 
*««r,  ^  Comp.  Brongniart,  Traits  de  Min^ralogic,  i.  308—210. 
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Arpborehy.  |  Alumioous  earth  enters  into  a  great  number  of  stratified  si^Mtanoes; 
elay,  which  occupies  great  spaces  on  our  globe,  ia  properly  a  mixture  of  eilex  and 
alumina,  modified  by  the  accidental  presence  of  magnesia,  iron,  and  other  sub- 
stances. Clay  is  found  in  tnounda  and  in  rock$ ;  it  seems  natural  to  us  to  suppose 
in  general,  that  these  last  may  be  formed  by  the  hardening,  or  rather  by  the  con* 
fused  crystallization  of  argillaceous  earths,  mixed  sometimes  with  grains  of  quartz. 
But  argillaceous  earths  may  be  formed  also  by  the  decomposition  of  rocks ;  such 
would  be,  according  to  Werner,  the  origin  of  potter's  earth,  which  he  places  among 
the  ternary  earths  or  those  of  alluvion.  Ail  argillaceous  soils  have  without  doubt, 
oflen  changed  their  situation,  their  layers  gUding  easily  one  over  another;  their  prin- 
cipal situation,  however,  b  in  the  secondary  rocks;  they  are  found  alternately  with 
the  free-stone,  sand,  and  shell  limestone. 

Lithomai^e,  distinguished  by  its  feeKng  greasy,  and  adhering  to  the  tongue,  by 
the  fineness  of  its  grain,  and  by  its  fusibility  into  a  spungy  mass,  is  the  oi^y  clay 
which  is  found  in  the  clefts  of  rocks  in  primitive  formations.  This  is  the  substance 
to  which  several  nations  of  America,  Africa,  and  Siberia,  have  recourse  to  appease 
their  hanger,  or  rather  to  beguile  for  a  moment  the  cravings  of  their  digestive  or- 
gans.* Amongst  the  other  kinds  of  clay,  we  distinguish  for  their  utility  those  em- 
ployed in  the  operations  of  the  potter  and  the  fuller,  the  different  boles  and  ochres; 
Stole.  I  the  slate,  which  is  of  such  service  in  roofing  houses,  and  which  is  only 

indurated  clay,  in  the  form  of  schist  or  in  lamine.  Slate,  which  is  discov^ed  in 
great  blocks,  has  so  foliated  a  texture,  that  the  workm^  needs  not  exert  any  atten- 
tion to  catch  the  joints  of  its  lamime;  wherever  he  places  his  chisel,  he  is  sure  of 
hitting  a  division.  A  quality  common  to  all  clay,  is  that  of  furnishing  subterraneous 
reservoirs  to  fountains  and  springs;  the  best  water  is  always  found  in  argillaoeouji 
soils.  • 

FermeiUing  clay  forms  an  exception:  as  it  is  mixed  with  quartz  sand 
reduced  to  fine  powder,  it  imbibes  water,  swells  up,  and  raises  with  great 
force  houses,  masses  of  rock,  and  whole  fields;  when  the  clay  is  dried,  they  sink 
down  to  their  first  level.  The  consequences  of  these  unlooked-for  throbs  and  heav- 
ings  of  the  soil  are  very  formidable  in  Sweden,  and  in  Russia,  especially  when  the 
clay  in  swelling  happens  to  fieeze  at  the  same  time.f  Such  devastations,  arising 
from  a  cause  apparently  so  weak,  will  assist  "us  in  conceiving  of  the  revolutions  which 
similar  fermentations  probably  accomplished  at  the  epoch  when  mountains  were 
formed. 

^tari."*  I      Marl  is  a  clay  united  to  a  greater  or  less  quantity  of  calcareous  eeirdiy 

often  with  quartzy  sand,  and  sometimes  so  impregnated  with  bitumen,  as  to  fake  fire 
of  itself,  j 

Siliceous  substances  are  also  deposited  in  beds.  Sandstone^  is  com- 
posed of  small  grains  of  quartz  agglutinated  by  a  clayey,  calcareous,  or 
siliceous  cement  It  is  the  most  common  of  all  the  stratified  rocks.  It  forms  the 
ordinary  transition  between  the  primitive  and  secondary  mountains;  in  this  situation 
it  is  found  in  parallel  strata,  and  is  but  little  mixed  with  heterogeneous  substances. 
But  it  is  met  with  also  at  a  distance  fVom  the  primitive  mountains,  and  seems  to  have 
been  formed  at  alt  the  geological  periods.  « 

There  is,  as  appears  to  us,  a  very  ^nsible  gradation  in  the  difierent  formations  of 
'*  gr^"  or  sandst^e,  from  the  glossji  kind,  which  nearly  approaches  the  primitive 
quaii^z,  to  the  pulviscular  species,  in  which  the  granuliUed  structure  becomes  per* 
ceptible  only  by  exposure  to  heat 

The  rtcom/poBtd  grctniU,  or  the  sandslone  (grh)  of  the  coal  mtsst,  is  an 
Aggregate  of  minute  fragments  of  the  ancient  granite  rock,  united  by  ce- 
ment of  any  kind,  and  sometimes  so  exactly  resembhng  the  texture  of  ancient  granite, 
as  to  deceive  naturalists  themselves.    But  as  the  beds  of  these  secondary  granites 

*  Humboldt,  Tabldiax  de  la  Nature,  ii.  191.    Georgi,  Description  de  la  Roane,  iii.  802, 9^, 
t  Waller,  Min^ralogie,  i.  p.  34.    Georgi,  Rutaie,  iii.  301. 

#  Guide  nstedt,  Voyare  dans  le  Caucaae. 

^  Wherever  the  word  "  gr^s"  is  met  with,  it  is  best  translated  by  the  word  «  sandstone.**— T. 
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mUeniftle  wkh  diose  of  coal,  it  is  evident  ^t  they  have  a  much  more  rdcent  origin 
than  the  rocks  of  whose  wrecks  they  are  composed. 

We  are  tempted  to  notice  at  this  epoch,  the  enormous  hlocks  of  friahle  granite 
with  which  the  marshes  of  Finland  are  covered,  and  from  limong  which  they  have 
chosen  the  rock  that  serves  as  the  hase  to  the  statue  of  Peter  the  Great.     This  gra- 
nite, named  rapakiviy  in  the  language  of  the  Fins,  forms  no  contiguous  |'BapydvL 
mountains  nor  earth ;  it  is  decomposed  very  slowly.* 

The  formation  of  porphyries  is  continued  through  the  period  of  stratification;  it 
has  principally  produced  jaspers  and  quartz-agates. 

The  decompointion  of  stratified  rocks,  and  the  reunion  of  their  firagments,  or  of 
those  even  of  die  most  ancient  rocks,  by  a  stratified  gluten  or  cement,  forms  what 
we  call  the  conglomeraied  rocks.     This  formation  appears  to  extend 
through  a  variety  of  periods,  and  to  presenta  long  series  of  shades  which 
it  is  almost  impossible  to  define.     The  hrhhety  or  variegated  marbles,  and  pudddng" 
HorUj  composed  of  flint,  jasper,  shell  marble,  and  others  which  belong  to  this  class, 
are  often  confounded  with  the  variegated  marbles  and  pudding-stones  composed  of 
parts  o£  crystallized  rocks.  The  countries  which  have  been  most  carefully  examined 
with  this  view,  namely,  Thuringia  and  Silesia,  present  no  other  constant  rule  than 
the  identity  of  the  conglomerated  fragments  with  rocks,  either  crystallized  or  strati- 
fied, which  border  upon  them.  The  pokered  of*Thuringia  is  a  variegated    '^•''^'J'!^ 
marble  of  sandy  quartz,  in  which  are  found  granite,  porphyry  and  schists,     rocio.       '^ 
according  as  the  neighbouring  mountains  contain  them.t     In  Silesia  conglomerate-' 
rocks  accempanjdng  the  primordial  nfbuntains,  vanish  when  they  disappear,  and  con- 
tain only  firagments  analogous  to  the  stones  which  compose  ^em.|     At  the  foot  of 
Mount  Altai,  in  Siberia,  we  find  whole  mountains  of  qu^utz  and  jasper  in  small  firag- 
ments conglomerated  by  a  cement  sometimes  quartzeous,  and  sometimes  argilla- 
€eoafl.§     In  Chili,  enormous  masses  of  pebbles  reunited  by  a  black  clay,  rest  upon 
the  most  elevated  of  the  Cordilleras.  ||  How  are  we  to  trace  the  innumerable  forma- 
tiofls  which  have  successively  produced  these  beds  of  broken  remains  spread  over 
the  n^ole  surface  of  the  globel 

We  have  not  been  able  to  comprehend  in  any  of  the  preceding  classes, 
a  spedes  of  rock  which  is  evidently  formed  by  an  operation  d^erent  at 
the  same  time  both  from  crystallization  and  stratification.  We  allude  to  the  celebrat- 
•d  ba$aU^  which  has  been  the  subject  of  so  many  discussions  among  geologists,  and 
which  has  made  them  split,  as  it  were,  into  two  churches,  each  attached  to  its  par- 
ticular opinions  with  all  the  keenness  of  theological  zeal. 

These  rocks,  compact  or  porous,  asstuning  prismatic  or  globular  forms,  or  without 
Bny  definite  form,  black,  brown,  greyish,  and  bluish,  resemble  in  their  texture  cor- 
neous or  homy  rocks,  and  those  which  Werner  designates  primiHve  irapps.  Silex 
aad  iron  appear  to  be  the  principal  chemical  elements  of  basalt  So  are  1  chetokai  m. 
they  equally  of  trapp,  but  exposed  to  strong  heat,  the  trapp  affords  a  |  ^"•of*""**^ 
S^ass  <^  a  grq^enish  transparency,  whilst  that  of  basalt  is  black  and  opaque.  Besides, 
(lie  basalt  encloses  crystals  of  ^^  peridote,"  which  are  not  found  in  the  trapp8.ir  The 
iBost  striking  character  of  basaltic  rocks  is  their  configuration.  Nothing  |  oonflcnntioB. 
of  this  kind  is  more  celebrated  than  those  prismatic  columns,  of  an  immense  height 
uid  thickiiess,  of  which  the  cave  of  Fingal  in  (he  island  of  Stafia  is  composed. 

On  the  coast  of  Ireland,  is  another  admirable  collection  of  basaltic  rocks,  placed 
knizontidly,  and  forming  together  what  is  called  the  Giants'  Causeway.  Masses  of 
A  similar  description,  though  less  considerable  in  size,  are  to  be  seen  in  Iceland,  and 
■re  called  in  that  country  &e  Walls  of  the  Devil.  It  has  been  remarked,  particularly 

*  Bei^gmmnn,  G^ograpb.  Pbymque,  i.  214.   Comp.  Patrin.  Dictiomudre  d'Histoire  Naturelle, 
^  IMterville,  z.  81,  au  not  Gramt  iPIngfiet 

t  Heim,  Correspondince  de  Zach,  vi.  StiS, 
,  i  Leopold  Buch,  Description  G^ognostique  de  Landeck,  p.  19.  Id.  Observationt  G^ognos 
tiqaet,  toL  i.  passiin. 

S  Schaagin,  dans  le  Journal  det  Mineun.  (Bergmannisches  Journal,)  1791,  vol.  i.  p.  83, 89. 

1  Udina,  Histoire  NatureUe  du  ChUi,  p.  83.  (trad.  All.) 

1  Faujas  Saint-Fond,  G^ologie,  ii.  269. 
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in  the  cave  of  Fingal,  tkat  though  the  prisms  themselves  are  unequal,  ^  faces  of 
each  are  equal  to  the  corresponding  faces  of  the  adjcu;ent  prisms,  that  the  inequali- 
ties which  are  in  relief  upon  the  top  or  end  of  one  of  the  prisms,  are  adapted  to  the 
depressions  or  little  colmavities,  on  the  top  or  end  of  the  next  opposite  prism,  as  if 
the  one  was  moulded  into  the  otber;  lastly,  it  is  worthy  of  notice,  that  in  the  island 
of  Stafia,  where  the  prisms  are  raised  one  upon  another,  Hke  a  series  of  columns,  the 
convex  base  of  the  one  is  inserted  into  the  concave  summit  of. the  other;  so  that  the 
columns  appear  to  be  articulated.  Even  when  the  basaltic  rocks  present  themselves 
PDMtiooor  fan.  under  a  less  regular  structure,  their  position  alone  is  sufficient  to  attract 
"^  the  ps^icular  attention  of  the  naturalist.  Those  masses  which,  in  a  con- 

fused manner,  lie  over  granite,  gneiss,  the  primitive  and  secondary  schists;  those 
summits,  which,  sometimes  conical,  sometimes  pyramidal,  shoot  up,  in  an  insulated 
form,  above  rocks  of  a  totally  different  nature ;  those  cements  which  unite  the  basalts 
to  various  crystallized  rocks;  the  successive  transition  of  argillaceous  siliceous  schist 
to  basalt,  and  from  basalt  to  a  kind  of  schorly  rock,  named  grwMtein;  lastly,  the 
numerous  instances  of  the  dismtegration  and  decomposition  of  basalt  itself,  impart* 
ing  fertility  to  the  soil  of  the  earth ; — these  are  facts,  the  explanation  of  which,  has 
for  many  years  exercised  and  baffled  the  ingenuity  of  geologists, 
or  the  Toin.         The  voleanisU,  with  Desmarets,  Faujas  8aint-Fond,  and  Dolomien  at 
mc^oriKin  o        ^^^^  head,  regard  basalt- as  lava  melted  by  the  heat  of  a  volcano,  and 
which,  while  slowly  cooling,  has  acquired  by  contracting  those  prismatic  forms  by 
which  it  is  distinguished.^      Rut  this  explcmation  labours  under  great  difficulties. 
We  ask  the  volcanist.  Why  these  supposed  lavais  have  an  appearance  similar  to  rocks, 
the  aquatic  formation  of  which  is  generally  admitted?     Why  do  they  present  no  trace, 
either  of  vitrification,  or  of  tumefaction?     Why  do  they  envelop  untouched  crystals, 
and  other  substances  which  must  have  originated  from  a  state  effusion?     Dolomieu 
answers,  that  the  heat  which  melted  these  basaltic  lavas,  had  very  little  intensity; 
that  the  fusion  of  these  substances  was  only  a  simple  dilatation,  which,  in  separating 
the  particles,  allowed  them  merely  to  glide  one  over  another,  without,  in  any  degree, 
changing  their  nature.     He  supports  this  opinion  by  his  own  observations;   accord* 
ing  to  which,  the  ordinary  lava,  even  while  it  is  flowing,  is  sufficiently  firm  and  cool 
on  its  surface  to  admit  of  being  walked  upon  without  much  inconvenience«t 
Faets  opnmed  I      A  multitude  of  Other  facts,  however,  seem  to  leave  no  subterfu^  to  the 
^igin.^      ^  I  volcanists.   In  the  first  place,  the  basaltic  cones,  placed  above  all  kinds  of 
ancient  and  secondary  rocks,  and  afien  forming  the  most  elevated  summits  of  chains 
of  mountains,  present,  from  their  situation,  from  Cheir  entire  structure,  and  from  the 
absence  of  craters,  characters  very  contrary  to  those  of  lavas  and  volcanic  accumu- 
lations.    Basalt  is  decomposed  daily,  which  happens  to  no  species  of  lava.     In  Rin« 
guerike,  in  Norway,  the  soil  appears  almost  throughout  entirely  to  consist  of  decom- 
posed basalt      Near  Christiania,  small  fragments  of  this  rock  are  spread  over  the 
fields,  under  the  conviction,  that  it  will  form  an  earth  proper  for  cultivation.]];     If  we 
examine  the  texture  of  these  rocks,  we  find  it  very  sensibly  approach  that  of  the 
schistous  porph3rries  and  grunHein.     Upon  the  Meisner  in  Hesse,  we  have  observed^ 
with  a  great  deal  of  attention,  the  transition  of  basalt  into  grunstein.§     The  third 
fact,  which  is  inconsistent  with  the  volcanic  origin  of  basalt,  is  its  relative  poaitioo 
in  regard  to  coals.     Not  only  in  Hesse  does  basalt  cover  an  immense  bed  of  coals, 
but  in  Sudorce,  one  of  the  Feroe  Islands,  a  mine  of  coal  is  seen  in  the  midst  of  the 
basalt  II     It  is  evident  that  these  masses  of  coals  would  have  changed  their  nature 
considerably,  if  the  lava  in  melting  had  flowed  around  them. 

iThe  Neptunian  origin  of  basalt  appears  to  be  attended  with  nraoii 
probabiUty.     Bergmann,  who  was  the  flrst  to  prove  by  analysis  the  iden- 


Nep4niitaii  ori* 
Sinorbualt. 


*  DQlomieu,  Memoirs  sur  lea  ties  Ponces,  p.  100,  tqg,  Desmarets,  Memoires  dc  I'Acad.  dcs 
Sciences,  1771,  p.  273.    Faujss  Saint-Fond,  Histoire  Naturelle  des  Laves  Prismatiques,  flee* 

f  Dolomieu,  Journal  de  Physique,  Fructidor,  an  ii.  p.  408.  ibid.  Pluvoise,  m^me  ann^e  p.  118. 

i  Strom.  Description  du  Canton  d'Eg^r,  p.  47,  ti/q,  (in  Dan.) 

^  Daubuisson,  Traduction  de  la  Tb^orie  des  Filons,  p.  94,  note  2. 

I  Mem.  de  la  soci^t^  d'Histoire  Naturelle  de  Copenhague.  See  ia  the  course  of  this  work 
''"i  detcripUon  of  the  Feroer  Islands. 
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%f  of  tn^  with  basalt,  is  coDtoot  with  sYqppoatDg,  ^that  the  substaiiee  of  basalt, 
penetrated  and  softened  by  humid  vapours,  was  converted  into  a  chunmy  and  liquid 
mass;  that  this  mass  having,  in  the  progress  of  drying,  sufiered  contraction,  but  not 
equaUy  throughout  the  whole,  had  formed  ruptures,  and  that  it  was  thus  subdivided^ 
mih  a  kmd  of  regtdarityf  into  prisms  of  different  kinds."^ 
A  celebrated  mineralogist,  Werner,  from  considering  the  singijar  na-  |  RwpoibMb 


Uxm  of  basaltic  rocks,  anji  •particularly  the  position  of  those  of  Saxony 
and  Bohemia,  thought  that  he  had  discovered,  that  the  formation  of  these  substances 
constitutes  a  distinct  epoch,  and  requires  causes  quite  different  from  those  which  have 
produced  the  ordinary  kinds  of  earths  and  rocks*  This  philosopher  imagined  that  a 
mechanico-chemical  solution  of  a  particular  nature  had  once  covered  the  globe. 
This  solution  produced  precipitates  analogous  to  its  own  nature ;  at  first,  gravel,  clay, 
and  sediment,  purely  mechanical;  very  soon  after  these,  came  the  aigilo-eiliceous 
schists,  napaed  waclw^  which  aheady  indicate  the  commencement  of  caused  crys- 
tallization; then  appeared  the  basahs.  The  mass  of  these  being  deposited  upon  al- 
moat  the  whole  of  the  surface  of  the  globe,  the  solution  arrived  at  a  state  purely 
ch^nical,  and  afforded  nothing  but  crystallized  precipitates,  such  as  the  schistous 
porphyries,  and  the  rocks  called  greenstein.! 

According  to  this  hjrpotheab  of  Werner,  there  is  a  possibili^  of  explaininir  why  iso« 
lated  basaltic  columns  are  found  projecting  from  the  midst  of  a  soil  ofadilerent  na- 
ture, Ux  we  may  conceive  that  the  parts  the  least  crystallized  of  the  basaltic  solution, 
that  is  to  say,  the  parts  mixed  with  clay  and  gravel,  after  having  been  deposited  and 
dried,  wove  again  decomposed  and  carried  along,  with  other  earths,  by  currents  of 
water,  far  from  the  sides  of  the  mountains  which  once  were  covered  with  thmn.  In 
some  places,  this  mass  of  decomposed  basalt  is  extended  more  equally  over  consider- 
able tracts  of  ground.  The  masses  of  basalt,  which  are  not  decomposed,  have  at 
the  same  time  preserved  the  rocks  which  they  covered  from  this  slow  disintesration, 
to  the  action  of  which  almost  all  the  ancient  mountains  are  subjected.  Thus  it  is  by 
the  continued  remo^  and  di8fu>pearance  of  the  lower  basaltic  strata,  that  the  de-, 
tached  cones  have  acquired  their  particular  form,  and  that  singular  position  and  ap- 
pearance which  astonish  the  eye  of  the  beholder. 

This  hypothesis  of  Werner,  which  more  multiplied  observations  will  either  confirm 
or  overthrow,  fully  explains  only  the  position  of  basalt,  and  not  its  origin;  we  can, 
even  while  we  admit  the  hypothesis  of  Werner,  ascribe  the  origin  of  the  |  ortbeeotfoi^ 
solution  of  the  constituent  parts  o^  basalt  to  whatever  cause  we  choose ;  |  <i»  of  kMtic 
it  VB  even  very  likely  that  carolic  has  been  the  principal  agent  in  bringing  to  a  state  of 
fermentation  and  filsion  those  substances,  probably  crystallized,  which  furmshed  the 
materialB  of  that  solution;  but  the  fermentation  and  the  fusion,  which  have  been  fol- 
k>wed  up  by  a  new  coagulation  of  particles,  and  by  their  contraction  into  prismatio 
Ibrmsy  have  no  connection  whatever  with  the  system  of  phenomena  arising  from  the 
a^ncy  of  volcanos  actually  bumiog,  or  of  other  similar  ancient  volcanos,  however 
powerful  they  may  be  supposed.  The  polar  magnetism,  which  Haiiy  has  observed 
in  basaltSyt  seems  to  indicate,  that  they  were  originally  trapps,  in  which  a  slow  and 
muform  dilatation  c^  particles  has  developed  the  magnetic  fluid.  It  is  desirable  that 
we  should  observe  the  direction  of  the  bt^fdtic  colonnades,  and  the  position  of  each 
piism  in  relation  to  the  equator  and  the  magnetic  poles. 

Circumscribed  as  we  are  by  the  limits  of  our  work,  we  must  relinquish  this  interest- 
ing di^^nission  ccmceming  coagulated  rocks,  and  proceed  to  the  consideration  of 
masses  formed  by  accmMdaiion.  This  is  a  pdrtion  of  the  globe  which  we  may  be 
said  to  have  under  our  own  eyen. 

Sandj  gracelf  some  transported  clays,  that  is  to  say,  those  which,  by  I  muOu  oft^ 
^ding  and  rolling,  have  changed  their  situation,  and  amongst  which  |  «™»**'*^ 
w^ner  places  potter^s  earth;  tufa,  or  stony  substances  formed  by  incrustation,  such 
as  the  stalactites  of  caverns;  the  ^^sinierj**  or  stony  deposits  of  tunning  waters; 

*Bernuuui,DeProdactis  Vnkaaus.  '.         ^ 

t  Wctneiv  CkMifioifion  desIU)Ghea,<cc.  Ice.    DaubuiMOD,  JootimI  des  Minet. 
#  Traits  de  Min^ralogie,  iv.  485. 
Vol.  I.— Q 
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brtedas,  or  variegated  marbles  of  temarj  formation,  that  is  to  saj,  older  fragment 
of  rocks  united  by  a  cement  of  tufa;  marsky-ochref  although  formed  by  chemical 
precipitation;  some  bituminous  and  aluminous  earths,  vegetable  earth,  and  the  nmd 
of  marshes;  tttrf,  composed  of  vegetable  remains  recently  buried,  less  decomposed, 
and  less  impregnated  with  bitumen  than  coal;  bituminous  fossil  voodj  a  substance 
which  appears  to  be  incipient  coal,  and  SHiich  even  in  some  places  nearly  resembles 
true  coaJ ;  these  are  the  materials  which  generally  constitute  earths  of  accunndiUion. 
We  shall  develop  Ae  origin  of  each  of  these  substances,  in  tracing  hereafter  Ae 
history  of  the  changes  which  have  taken  place  on  the  surface  of  the  globe.  Sub- 
stances projected  by  volcanos  form  the  seventh  class  of  solid  masses  which  we  have 
to  consider. 

VokanSe  pio-  I  Amongst  the  volcanic  produciionsj  there  are  some  which  have  under- 
***"**^  I  gone  an  igneous  fluidity ;  these  are  called  Lavas,  in  the  proper  sense  of 
Ae  word.  We  have  just  seen  that  it  is  among  these  substances  that  several  French 
mineralogists  place  the  basalt,  which  other  naturalists  consider  as  having  been  formed 
by  the  agency  of  water.  We  have  considered  these  rocks  as  the  produce  of  a  forma- 
tion anterior  even  to  the  seas,  and  before  the  existence  of  volcanos ;  and  we  should 
consider  it  a  most  arbitrary  arrangement  to  rank  amongst  the  substances  thrown  out 
by  volcanos,  one  which  forms  no  part  of  any  stream  of  lava  that  has  ever  been  ob- 
served. It  is  certain,  however,  that  many  true  lavas  have  for  their  base  petrosilex, 
253  ff*^  I  feldspar,  granite,  or  rather  amphigene,*  and  other  stony  substances, 
&e.  ^*^  J  which  have  preserved  their  appearance  of  stone,  and  which  even  enclose 
pure  crystals;  but  these  lavas  never  assume  the  regular  form  of  basalt f  Other 
lavas  have  been  vitrified,  as  the  obsidian,  or  agate  of  Iceland,  which  has  completely 
the  appearance  of  glass.  The  volcanic  glass  has  often  an  enamelled  or  pearly  ap- 
pearance, and  is  found  in  a  capillary  form. 

Pamtee  itpiie.  |  The  jmmice  stone,  or  pumiced  lava,  is  the  best  known  of  volcanic  pro- 
ductions. Dolomieu  considers  it  as  the  produce  of  foliated  granite  and  micaceous 
rocks,  or  even  of  granites,  properly  so  called.  **  The  component  parts  of  these 
rocks  have  the  property  of  mutually  serving  as  fluxes,  and  have  been  able  to  undergo, 
by  the  action  of  fire,  a  demi-vitrification,  which  may  be  compared  to  calcined  mat- 
ter, or  frit,  a  little  swelled.'^  This  opinion  appears  to  be  true  as  to  certain  kinds  of 
pumice  stone,  but  there  arc  others  which  are  produced  from  magncsian  rocks,  and 
especially  from  asbestos,  or  decomposed  amianthus.  § 

seorte  or  I  The  different  Sconce  are  substances  strongly  vitrified,  which  swim 
*•*  I  sometimes  upon  the  torrents  of  lava,  and  sometimes  are  ihrown  out  Uke 

hail  around  the  volcano. 

The  volcanic  sands  appear  to  consist  of  lava  scorified  to  the  last  degree,  or  of 
scorisB  decomposed  afler  being  ejected. 

PoozzoUnet.  |  The  pouzzolanes  have  not,  like  lava,  experienced  an  igneous  fluidity; 
Aey  are  substances  of  a  more  argillaceous  nature  than  those  which  have  formed  the 
lava:  having  less  sulphur  in  their  composition,  they  have  been  able  to  resist  the 
action  of  fire,  which,  instead  of  scorifying  them,  has  only  served  to  calcine  and 
bum  them.  Heavier  than  the  scoriae,  they  fall  near  the  centre  of  the  volcanic  moui*- 
tain.  United  to  lime,  they  form  a  cement  of  the  greatest  hardness  and  durability, 
which  the  Romans  used  in  preference  to  every  other  in  the  construction  of  their 
aqueducts. 

▼oieuue  I  Volcanic  ashes  are  discharged  from  the  craters,  in  the  midst  of  a  co- 
^^^  I  lumn  of  smoke,  and  are  then  driven  by  the  winds  to  great  distances. 

Those  of  Etna  are  carried  to  Malta,  and  some  say  even  to  Africa.  When  these 
ashes  are  still  suspended  in  the  atmosphere,  and  when  the  vapours,  which,  at  thq 
same  time  are  dissolved  in  it,  happen  to  condense,  the  mixture  which  thus  takcii 
place  occasions  those  earthy  showers  which  fall  sometimes  at  a  great  distance  from 
the  volcanos  themselves.    These  ashes,  from  the  extreme  minuteness  of  their  par- 

*  Hauy  Mm^ndogie,  iv.  493.    Dolomieu,  Journal  de  Pbyiique,  Pluvoiae,  an.  ii.  p.  105. 
t  Comp.  Fftujas  Saint-Fond*  Gdolorie,  ii.  part  3. 

♦  Dolomieu,  Voyage  aux  Ilea  Lipan,  p.  6. 

^  Bergmann,  Da  Froduetis  Vulcaniis.    Spallanzani,  CEuvres,  ii.  225,  trad,  dc  Seaebier. 
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ticleS}  introduce  themsolveB  trery  where^  eater  into  the  oloeets  for  keeping  proTbions, 
where  (hej  ntiate  every  article  of  food ;  but  this  inconvenience  is  compensated  by 
the  advantage  which  accrues  from  their  fcrtihzing  the  grounds,  ravaged  by  burning 
torrents  of  lava.*  The  heat  of  the  volcanos  produces  by  subUmadon,  different 
substances,  such  as  sulphur,  muriate  of  ammonia,  sulphuret  of  arsenic,  and  of  iron. 

Volcanic  iufa  is  a  substance  produced  by  the  agglutination  of  volcanic  |  voimUo  tnik. 
ashes,  or  fragments  of  scorise.  The  muddy  eruptions  which  take  place  in  certain 
volcanos  may  be  considered  as  the  principal  cause  of  the  formation  of  volcanic  tufisi; 
masses  of  clay  or  of  hquid  mud,  in  rolling  over  the  cinder^  thrown  out  by  the  volcap 
nos,  incorporate  with  them.f  At  other  times,  the  volcanic  substances,  in  flowing  into 
the  sea,  may  be  agglutinated  there  by  a  stony  cement,  held  in  solution  by  the  salt 
water.J 

We  shall  not  enter  into  a  detaOed  explanation  of  the  substances  contained  in 
lava,  the  origin  of  which  still  perplexes  the  naturalist;  but  we  ought  to  notice,  in  a 
few  words,  altered^  or  decomposed  lava. 

It  is  an  important,  but  obscure  and  difficult  question,  whether  lava,  by 
the  action  of  air  and  water,  is  reduced  into  earth,  or  becomes,  at  least, 
partially  sodened.  Italy  furnishes  examples  favourable  to  this  opinion;  Iceland 
ofiers  proofs  to  the  contrary.  The  probability  is,  that  no  vitrified  lava  is  decomposed, 
but  that  which  has  been  calcined  or  changed  by  the  action  of  the  sulphureous  acid 
Tapours.  The  mine  of  alum  of  La  Tolfa,  in  the  ancient  Roman  State,  suppUes  us  with 
an  example  of  this;  it  is  a  lava,  which,  being  decomposed  by  the  sulphuric  acid,  is 
become  white  and  friable.  §  Bergmann  exposed  some  calcareous  blackish  and  com- 
pact lavas,  which  came  from  Vesuvius,  to  the  vapour  of  sulphuric  acid ;  they  acquired 
in  a  few  hours  the  appearance  and  texture  of  chalk,  similar  to  that  in  the  neighbour- 
ing rocks  of  Solfatara.(|  There  are  naturaUsts  who  consider  all  lavas,  even  those 
most  strongly  vitrified,  as  penetrable  by  the  acid  gases;  the  sulphuric  acid  dbsolves 
at  first  the  iron,  afterwards  the  bituminous  earth  and  the  lime ;  so  that  quartzeous 
earth,  unchanged  by  acids,  but  attenuated  and  laid  open,  is  at  length  carried  away  by 
the  waters  ;ir  but  these  are  pessibilities,  rather  than  ascertained  facts.  We  conceive, 
at  least  in  general,  that  the  oxygen  of  the  air  has  very  little  infiuence  upon  the  lavas, 
and  that  the  action  of  sulphuric,  carbonic,  and  other  gases,  must  be  chrcumscribed  to 
a  small  number  of  places. 

It  is  proper,  after  volcanic  substances,  to  mention  those  whioh  owe  to  the  action 
of  subterraneous  fires  their  deposits  of  coal.  The  best  known  is  that  which  is 
commonly  called  porcelain  jasper.** 

The  atmosphere  has  at  all  tunes  contributed  to  augment  the  number  of  the  solid 

substances  of  the  clobe.     The  showers  of  stones  described  as  prodi-    BoPdau 

gies  by  many  Greek  and  Roman  historians,  have  been  finally  placed  ^cqooiiwwwi. 
beyond  the  reach  of  doubt  by  the  enUghtened  observations  of  Biot,  Chaldini,  and 
other  philosophers.  All  these  substances  thrown  down  upon  the  earth  from  the 
clouds,  contain  the  same  elements  of  silex,  iron,  and  nickel.  They  seem  to  be  only 
the  nuclei,  or  kernels  of  those  balls  of  fwe  which  we  often  see  traversing  the  atmo- 
sphere wiUi  a  dazzling  brightness,  and  disappearing  ih  the  twinkling  of  an  eye. 
Thus  the  bolides,  or  atmospheric  stones,  should  be  concretions  formed  by  the  ele- 
mentary gases,  and  perhaps  by  an  effect  of  electricity;  but  they  may  also  be  regarded 
as  so  many  satellites,  or  diminutive  moons,  which,  revolving  round  our  planet,  ter- 
minate their  course  by  uniting  themselves  to  it,  when  causes  that  are  unknown,  but 
easy  to  be  conceived,  have  deprived  them  of  a  part  of  their  centrifugal  force.  Has 
Dr.  Franklin  been  wrong  in  thinking,  "  that  there  may  have  been  a  time  when  it 
rained  stones  as  it  now  does  water?" 

*  Dolomieu,  M^moire  sur  les  lies  Ponces,  p.  386, 9qq, 

f  Dolomieu,  Voyage  auz  lies  Lipari,  56. 

i  Delam^therie,  Throne  de  la  Terre,  ii.  482.  deuxi2me  Edition. 

5  Doloroieu,  cit^  par  HaCiy,  Min^ralogie,  iv.  505.  • 

I  Bergmann,  G^og.-Physique,  ii.  197,  en  Su^dois. 

5  Faujaa  Saint-Fond,  Min^ralogle  des  VolcaQS,  chap.  xix.  p.  374 

**  Thermantide  porcellanite  de  Haiiy,  W,  510. 
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It  noif  remains  for  ub  only  to  take  a  rapid  sunrey  of  the  subetaaeea  which  are 
fordgn  to  the  mineral  kingdom^  and  which  are  found  inserted  amongst  those  that 
form  the  aotid  crust  of  the  globe.  These  substances  deserve  a  particular  secticm  lo 
be  appropriated  to  them. 


BOOEXn. 


of  f&i  7%«ory  of  O€0graphiy»     Of  ih$  FoiM  rmnaim  of  Orgame 
A)die$f  Vegetable  and  Jlnimal. 

Tbb  remains  of  organic  bemgs  buried  in  the  earth  may  be  viewed  as  so  many 
geological  medals,  but  medals  wi£out  a  date.  The  difference  of  age  and  of  origin 
between  the  secondary  and  the  ternary  rocks  would  be  easily  ascertained,  if  we 
could  precisely  and  completelpr  class  the  remains  of  organic  bodies,  each  according 
to  the  earth  or  rock  in  which  it  is  found;  but  this  arduous  undertaking,  scarcely  ever 
conceived  by  systematic  geologists,  has  only  of  late  become  the  object  of  researches 
that  deserve  to  be  called  scientific^ 

Ocaani  new.  \  Organic  fossil  bodies  may  be  distributed  into  three  classes;  remaint 
which  have  preserved  their  natural  state,  at  least  in  part;  petrified  iubstances^  and 
impreBsions. 

DMriireBatea.  |  The  first  class  consists  principally  of  bones,  and  even  whole  skele- 
tons, wbicl)^  afler  having  been  deprived  of  the  skin  and  flesh  that  covered  them,  re- 
main buried  in  the  earu,  or  concealed  in  deep  caverns.  Sometimes  they  are  cal- 
eined  totally  or  in  part,  without  having  lost  their  configuration;  sometimed  they 
retain  not  only  their  texture,  but  even  a  certain  portion  of  skin  and  flesh;  we  occa- 
sionally find  them  incrusted  with  a  calcareous  covering. 

Fecriftctiom.  |  PetrifocUonMy  taking  this  term  in  the  ordinary  sense,  comprehend  bH 
the  stony  substances  which  have  the  figure  of  an  organic  body.  There  have  been 
instances  where  a  liquid  impregnated  with  stony  particles  has  flowed  into  a  cavity 
formed  by  an  organic  body  which  had  disappeared.  In  that  case,  the  stony  mass 
has  flowed  into  the  empty  cavity,  and  assumed  the  exterior  form  of  the  organic  body 
which  was  there  before.  If  ttus  body  was,  for  example,  a  branch  or  trunk  of  a  tree, 
the  stone  will  have  knots  and  wrinkles  on  its  exterior;  but  in  the  interior  it  will  ex- 
hibit al)  the  characters  of  real  stone.  It  will  only  be,  according  to  Haiiy,  '^  the 
statue  of  the  substance  which  it  has  replaced." 

While  the  process  of  decomposition  is  going  on  gradually  and  obviously  in  a  ve- 
getable or  ammal  substance,  it  is  sometimes  Ukewiso  surrounded  and  pressed  on  by 
a  stony  juice.  As  each  organic  particle  dissolves  and  disappears,  a  stony  particle 
replaces  it  Thus,  particle  after  particle,  the  stony  substance  gradually  occupies 
the  spaces  left  vacant  by  the  progressive  decay  of  the  vegetable  or  anunal  psuls; 
and,  by  being  moulded  in  these  cavities,  it  copies,  feature  for  feature,  the  contexture 
of  Uie  organic  body.  This  is  the  way  in  which  it  is  usual  to  explain  the  formation 
v^ttMM  I  of  petrified  iffoody  an  imitation  of  the  real  wood  so  complete,  that  upon 
^""^  I  cutting  it  transversely,  we  disUngnish  the  appearance  of  concentric  rings, 

which  ii^the  living  tree  arise  from  its  annual  growth.  Sometimes  it  is  even  in  a 
state  from  which  we  can  ascertain  by  the  lineaments  of  the  texture  the  species  to 
which  the  tree  belonged.f 

*  G.  Cuvier,  Extrait  d*un  oovrage  sur  lea  esp^ces  det  qu&drup^des  dont  on  a  trouv6  let 
oMemens  dans  I'int^rieur  do  la  terre.  Paris,  an  ix.  Et  sea  M^moires  dans  les  Annales  du  Mu- 
f^um  d'Histoire  Naturelle.  Lamarck,  M^moires  sur  ks  coquillages  fossilea  des  environs  de 
Paris.  Annal.  du  Museum.  Blumenbacb,  Specimen  Archxologis  TeUuris;  See  Gascttedes 
Sciences  de  Gottingue,  No.  199. 

t  Mongez  le  Jeune,  Journal  de  Physique,  1731,  p.  255,  et  fluiv,    (Comp.  Daubtnton,  dans 

I  Logons  dc  PEcole  Normale,  tome  lii.  p.  393,  ct  iuiv.) 
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JlSnuftKzid  hodkiy  and  tho^  wfaidi  have  been  changed  into  bitumen  I  Mmibtd 
or  coal^  may  be  referred  to  the  same  83r8tem  of  formation.     Thus,  the  |  ^"'^^ 
imrquoi9e9  for  example,  are  the  jaw  teeth  of  some  large  sea  animal ;  a  metallic  sub- 
stance fHiich  has  penetrated  them,  ^as  been  gradually  substituted  for  the  softer  parts 
of  the  bone. 

Delam^therie  justly  obsenres,^  that  the  siliceous  matter  so  abundant  in  many  or- 
gamo  bodies,  lies  crystallized  in  the  bosom  of  the  earth,  and  produced  a  great  part 
of  the  stony  substaooe  which  constitutes  petrifactions — ^for  tfiese  being  often  of  a 
silioeous  nature,  although  found  in  the  midst  of  clay,  whence  then  could  have  como 
this  siliceous  liquid,  if  not  from  the  petrified  body  of  itself? 

Jmpretfjbfif  are  found  between  the  laminsB  of  certain  argillaceous  |  impmiioiu. 
schists;  they  are  the  reUevos  or  moulds  representing  skeletons  of  animals,  particu- 
larly fishes,  leaves,  reeds,  entire  plants,  principally  of  the  fern  kind.  These  last 
impressions  have  this  peculiarity,  tnat  if  one  of  the  leaves  presents  a  concave  print 
of  4he  fiice  of  the  leaf  opposite  to  that  which  bears  the  fructifications,  (as  generally 
happens,)  the  other  lamina  will  present,  not  the  hollow  impression  of  the  face  of 
fiuctification,  but  the  relievo  of  the  same  face,  which  is  concave  upon  the  other  leaf. 
To  all  appearance,  as  Brugnieres  explains  iff,  the  fern  placed  upon  sofl  clay  has 
been  covered  over  again  with  a  new  deposit  Afterwards,  this  plant  reduced  into  a 
carbonaceous  substance,  or  penetrated  by  the  minute  particles  of  the  schistous  do- 
posit,  becomes  incorporated  and  identified  with  it;  and,  as  the  surface  of  the  fructi- 
fications is  unequal,  that  opposite  being  more  smooth,  it  is  natural  to  imagine  that 
there  has  been  less  cohesion  between  the  clay  and  this  smoother  face.  Hence  the 
reason  why  this  latter  face  generally  presents  itself  when  the  leaves  of  the  clayey 
schists  are  separated.  We  shall  now  consider  successively  the  difierent  classes  of 
fossil  remains.  The  petrifactions  of  vegetables  seem  to  belong  to  the  quartzeous, 
aluminous,  and  magnesian  schists,  rather  than  to  the  calcareous  rocks. 

The  petrifying  substance  is  most  frequently  of  quartz-agate,  onyx,  or 
jasper,|  it  is  not  uncommon  to  meet  with  petrifactions  which  have  been 
foraied  by  pyrites.  §  We  have  seen  a  piece  petrified  by  pyrites  on  the  one  side,  and 
by  agates  on  the  other.  ||  Petrified  vegetables  in  lime,  in  gypsum,  and  even  in  clay, 
appear  to  be  less  frequent  Fossil  ears  of  com,  impregnated  with  silver,  with  cop- 
per, and  with  other  metallic  substances,  have  been  found  in  Switzerland,  and  near 
Frankenberg,  in  Hesse. IT  Sometimes  only  the  exterior  forms  of  the  vegetables  are 
perceptible ;  at  other  times,  the  difierent  rings  of  the  wood  and  tissue  of  the  bark 
are  to  be  distinguished.  The  ^  osteocoUes,"  or  calcareous  tubes,  appear  to  be  in- 
crustation3  formed  around  a  vegethble  root,  which,  deprived  of  its  nourishing  juices, 
has  at  last  completely  disappeared^  Petrified  fruits  are  sometimes  spoken  of,  but 
they  are  very  rare.  They  have  been  found  on  heights,  where  now  they  do  not  grow. 
A  trunk  of  a  petrified  tree  has  been  met  with  upon  Mount  Stella,  in  the  country  of 
the  Grisons,  at  4000  feet  above  the  level  where  the  last  shrubs  grow.**  £ntire  beds 
of  petrified  wood  exist  at  the  elevation  of  1500  feet  above  the  sea,  near  the  town  of 

Hunda,  in  Spain.ft 

The  impressions  of  vegetables  are  almost  exclusively  found  in  the 
marly  and  argillaceous  schists.  Those  of  leaves  and  branches  are  com- 
mon. Some  have  been  met  with,  which  present  to  us  the  most  delicate  traces  of 
the  stracture  of  flowers,  amongst  others,  the  wter  alpmusy  near  Ihlefeld,  in*  the  county 
of  Hohenstein.^  Like  petrifactions  they  sometimes  represent  indigenous  plants,  or 

*  Th^orie  de  la  Terre,  tome  ii.  p.  543. 
t  Journal  d'Hlstoire  Naturelle,  No.  4.  p.  135.  et  suit. 

i  D'Argenrille,  Orvctologie,  p.  355,  tab.  zz.  Stoppen,  Recreations  Physiques,  i,  702.  Schul- 
zeo,  BUT  lea  Bois  petrifies.    Dreade,  1754. 
§  Henckel,  Pyritol.  324,  227,  (en  Latin.)    Denso,  Biblioth.  Physique,  i.  158. 
I  Bei^g;numn,  Geographie  Physique,  i.  307. 

T  Sebeuchzer,  Oryctograpb.  Helvet  209.  t^ehmann,  Memoires  Physico-chimiquef,  (en  All.) 
**  M6moiTe»  de  I'Academie  dea  Sciences  de  Paris,  an  1710. 
W  UoUmikmi,  Philosoph.  Transact  1760,  p.  506,  tqq, 
^  Bergmann,  G^og.  Phys.  i.  303. 
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such  as  are  natives  of  neighbouring  countries;  but  those  that  are  found  in  EuMpe 
oflener  belong  to  the  tropical  climates  of  India  and  America. 

Bernard  de  Jussieu  had  remiurked,  about  a  century  ago,  that  the  greater 
part  of  the  fossil  plants  which  are  found  in  the  bituminous  schists  of  Saiat 
Chaumond,  near  Lyons,  were  foreign  to  our  cUmates.  There  was  recognized  tiiere, 
in  particular,  the  fruit  of  a  nycianteSy  the  pohfpodiumy  and  the  adattHum.*  In  a  Buuiy 
fossil  schist,  covered  over  by  the  lava,  Faujas  Saint-Fond  met  with  the  impresfiioiK 
of  gossypium,  in  the  state  of  a  tree,  the  hquidambar-styrax,  the  cassia-fistula,  and 
other  vegetables  of  tropical  cl^ates.  This  same  observer  discovered  the  fruitfl  of 
the  palmier-ar6ca  in  a  deposit  of  decomposed  fossil  wood,  named  "  terre  ^omhre^^ 
near  Cologne.! 

The  German,  Scheuchzer,  who  has  given  an  caatediUmen  herbarium.  Woodward 
and  Lloyd,  and  many  other  philosophers,  have  proved  the  same  circumstances  as  to 
the  fossil  plants  of  their  country.  Delam(;therie  has  shown,  that  the  elastic  fossil 
gum  of  Derbyshire  was  the  cahoatchouc,  which  grows  only  in  Peru.  And  the  amber 
of  Prussia  is  supposed  to  have  been  produced  from  the  gum  trees  in  the  forests. 

Bituminated  wood,  although  buried  at  great  depths,  may  be  the  pro- 
duction of  some  less  ancient  and  less  violent  revolutions.  Pieces  of 
wood  have  been  found,  of  which  one  end  was  in  a  natural  state,  and  the  other  bitumi- 
nated.! And  it  is  remarkable  that  this  wood  is  oflen  of  an  indigenous  kind.  At 
Upsal  IS  preserved  a  large  piece  of  an  alder  tree,  which  was  discovered  in  S<»uaa 
converted  into  jet,  having  still  the  bark  and  buds  very  discernible. §  Thus  bitumi- 
nated woods  approach  by  degrees  to  the  nature  of  subterraneow  forests^  or  heaps  of 
wood,  which  have  been  simply  buried  by  some  modem  convulsion. 
Shells.  •  I      Amongst  the  remains  of  the  animal  kingdom,  sheila  and  zooph^teM  are 

the  most  abundant;  they  occupy  immense  spaces,  but  are  principally  found  in  the 
calcareous  rocks.  France  furnishes  us  with  the  best  known  examples.  The  envi- 
rons of  Paris  alone  have  suppUed  M.  Lamcutsk  with  more  than  60  species,  and  this 
philosophical  classification  has  not  nearly  reached  its  limits.  ||  We  know  that  a  vast 
bed  of  chalk,  accompanied  by  banks  of  calcareous  shell,  extends  from  Rethel,  throu^ 
the  departments  of  the  Mame  and  the  Aobe,  towards  Sens.  IF  The  quantity  of  ex- 
traneous bodieis  which  have  been  found  in  this  belt  of  chalk,  or  in  its  vicinity,  is  veiy 
considerable.  ^'  In  the  envir6ns  of  the  town  of  Rheims,  are  found  quarries  filled 
with  transparent  belemnites,  with  sea  urchins,  echini,  and  with  pyrites  of  different 
forms.  There  likewise  are  to  be  seen  in  mingled  confusion,  oomua  ammonis,  fossil 
talc,  petrified  wood,  and  pieces  of  potter's  eardi  full  of  impressions  of  leaves."  From 
Chalons  to  Rheims,  the  soil  is  mixed  with  chalk,  tnd  contains  belemnites^  pectines, 
echini,  the  teeth  ef  fishes,  and  the  broken  points  of  echini.  The  canton  of  Couitag- 
non  presents  a  bank  of  shells  of  several  myriametres  in  length,  and  nearly  two  in 
breadth.  It  contains  a  quantity  of  fossils  preserved  entire,  and  some  have  even  re- 
tained their  colour  and  their  polish.  '^  More  than  sixty  kinds  are  to  be  seen,  such  as 
purple  oysters,  pectinites,  chamas,  tellines,  mytilus,  cardium,  c3rpnBa,  comua  ammo- 
nis nerites,  sabotes,  lepas,  patella,  archo,  squalus  maximus,  and  other  animals,  and 
also  fossil  corals*** 

Below  the  town  of  Montmirail,  between  the  farm  of  Tigecourt,  and  a  hamlet  called 
Le  Faussat,  at  the  confluence  of  the  rivtdet  of  Saint-Martin  with  the  river  called  the 
Petit  Momi,  there  is  a  very  extensive  bank  of  sand  filled  with  fossil  shells  of  every 
kind.  This  bank  is  five  metres  in  height,  and  is  covered  with  sixty-five  centimetres 
of  vegetable  earth;  below  the  bank  of  shells  is  another  of  yellow  and  grey  sand, 
which  is  almost  horizontal  and  parallel  to  the  declivity  of  the  soil.  The  quarries  of 
^Qpemay,  and  of  Dizy,  along  the  Marne,  furnish  nearly  the  same  fossils,  as  well  as 

*  M^moires  de  PAcadeaiie  des  Sciences,  1718. 
f  Delam^therie,  Throne  de  la  Terre,  §  1452. 

^  Lehmann,  ch^  par  Bergmann,  G^og.  Phya.  i.  306.  §  Bei'gmaiin,  ibid. 

I  Brusl^  Statiatiqae  du  D^partement  de  I'Aube,  p.  6. 

t  Besoription  du  D^pMtement  de  la  Marne,  par  la  Soct^t£  d*  Agriculture  etdes  Sciences  du 
•^artement,  p.  46,  et  auiv. 
f  •  Coquebert-Monbret,  Journal  des  Mines,  No.  94,  p.  316. 
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petnited  wood,  whieh  reMmbles  the  true  chesnut  tree.  In  the  cabinet  of  natural  his- 
tory at  Chalons,  a  shark's  tootli  is  preserved  incrusted  in  chalk,  and  a  petrified 
echinos,  found  at  the  depth  of  twenty^seven  metres.  All  the  plains  of  what  was  for- 
merly caHed  the  Isle  of  France,  present  vast  banks  of  calcareous  and  sandy  stones, 
filled  with,  or  radier  composed  of  shells,  some  belonging  to  the  kinds  which  inhabit 
our  seas,  others  shnilar  to  those  which  exist  in  fresh  waters,  a  circumstance  which 
proves  a  difi^nce  both  in  their  age  and  their  origin.* 

France  still  farther  euppUes  an  example  of  one  enormous  bed  covered  with  no 
other  substance  than  shells.  I  allude  to  th6  nei^bourhood  of  Touraine,  |  Tonnine. 
which  is  one  continuous  bed  of  broken  shells,  of  about  nine  ancient  square  leagues 
in  superficial  extent,  and  at  least  20  leet  in  thickness.    The  whole  mass  of  shells  is 
estunated  at  170  na^lions  of  cubic  tmses*! 

The  other  countries  of  Europe  are  not  less  abundant  in  fossil  shells. 
sTwenty  pages  would  be  insufiicient  to  enumerate  the  places  of  Germany 
where  they  are  found;  but  th^e  is  one  general  remark  of  the  German  philosophers 
which  is  highly  deserving  of  attention.  The  calcareous  rocks  of  transition,  and  the 
scbiflts  of  the  same  formation,  in  the  chain  of  Hartz,  contain  only  zoophytes,  such  as 
the  madrepores,  millepores,  and  terebratulites;  the  stratified  rocks,  considered  as  the 
most  ancient,  contain  also  zoophytes,  belemnites,  ammonites,  encrinites,  pentacri- 
aites,  in  a  word,  shells  the  most  remote  from  the  actually  existing  kinds.;];  On  the 
contrary,  the  most  modem  calcareous  rocks,  those  of  Mount  Bolca,  near  Verona, 
and  the  hills  of  chalk  in  England,  and  Zealand,  enclose  kinds  approaching  to  those 
which  now  exist,  such  as  the  ostracites,  pectinites,  buccinites,  nautilites,  chamites, 
andotker8.§ 

The  north  and  south  of  Europe  do  not  yield  to  the  centra]  parts  in  this 
respect.     The  calcareous  rocks  of  Rcetwick,  in  Sweden,  at  3000  feet 
above  the  sea;  the  vegetabTe  earth  of  Finland,  and  the  argillaceous  beds 
of  the  islands  of  Norway,  abound  in  shells,  some  whole,  others  almost  cl^anged  into 
earth. Jl 

fn  Italy,  we  see  near  Bologna  a  bed  of  sand  formed  of  comua  ammonia^  which  are 
Bot  one  line  in  thickness.lT  In  Greece  and  in  Spain  we  oflen  travel  over  nothing  but 
shells.  Ramond  has  foimd  them  in  the  Pyrenees,  upon  the  summit  of  mpimt  Perdu, 
at  the  height  of  10,578  feet;  Lamenoti,  in  the  Dauphinese  Alps,  at  7,446  feet; 
Guerin,  upon  Mount  Ventoux,  at  6,162  feet;  and  Saussure,  in  the  Alps  of  Savoy,  at 
6,104  feet ;  it  may  be  afiirmed,  almost  with  .certainty,  that  throughout  Europe, 
wherever  there  is  chalk,  there  also  are  shells.** 

Every  thing  concurs  in  leading  us  to  consider  the  other  parts  of  the 
world  as  perfectly  similar  to  Europe  with  respect  to  the  abundance  of 
^lells.  The  vast  heaps  of  echini  which  exist  in  Lybia,  and  in  Barbary,  have  been 
described  by  Shaw ;  and  we  know  from  Rcemer,  that  they  are  found  in  the  gold 
mines  of  Akim  in  Guinea.ft  Moimt  Libanus  is  in  a  manner  sown  with  echini,  J  J  and 
Mount  Carmel  with  petrified  oysters. §§  In  the  chains  which  border  the  Caspian 
Sea,  shells  are  found  even  at  a  height  above  the  region  of  the  clouds.  ||  ||  We  see  beds 
of  them  interposed  amongst  the  rocks  of  Mount  Taurus  in  Caramania.irir  The  moun- 
tains of  China,  according  to  the  Jesuits,***  are  covered  with,  them;  and  Siberia  has 
offered  to  the  Russian  travellers  not  only  calcined,  but  pyritized  shells,  and  also 

niadrepores.'flt 

*  Citvier  et  Brongniard,  G^ographie-Physique  des  Environs  de  Paris.  Annales  du  Museum, 
a. 293. 
t  Reaumur,  M^ moires  de  TAcad.  des  Sciences,  en  1720,  p.  404. 
i  Freisleben,  Observations  sur  le  Hartz,  ii.  81% 
§  Stefiens,  Beytrxge  zur  lanem,  etc.  p.  87. 

I  Bergmann,  G^ognph.  Physique,  i.  387.    linn^.  Pontopp.  Dan.  8cc. 
1  Comment.  Bononiensesy  p.  66.       **  Faujas  Saint-Pond,  Essai  de  Geologic,  ii.  61,  66. 
it  Banner,  Voyage,  &c  p.20  (in  German.)  ii  Paul  Lucas,  Voyage,  ii.  380. 

H  Com.  le  Bruyn,  Voyages  au  Levant,  ch.  59.  I|  Ksemfer,  Amcenitat,  Exot  430 

It  Figueroo,  Ambassadeur  Espagnol,  cit€  par  Leibnits,  Protogea,  ^  33. 
•••  B'lncandlle,  Philosoph.  Transact  voL  xlviii. 
tit  Gcorgi,  Description  oe  la  Rosaie,  iii.  599,  &c.  fcc. 
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The  f^oBophical  traveler  P^ron  has  seen  the  coasts  of  Timor,  New  HoUndf 
and  a  great  many  other  oceanic  lands,  composed  in  a  great  measure  of  accunidar 
tions  of  marine  testaceous  animals.  With  regard  to  America,  we  learn  from  Kahn, 
that  the  United  States  and  Canada  contain  enormous  beds  of  calcareous  matter.  We 
^Igvpm  see  Admiral  Narborou^  seeking  in  vain,  in  the  Bay  of  St.  Julian,  for 
lenu.  oysters  analogous  to  the  shells  g[  which  he  found  the  neighbouring  moun- 

tains composed^  and,  lastly,  in  the  centre  of  that  hemisphere,  M.  de  Humboldt 
points  out  to  us  the  high  chain  of  the  Andes  covered  over  with  ostracites  (petrified 
oyster  shells)  at  an  elevation  of  13,200  feet 

Fomi  fiiho.  I  The  remains  of  other  sea  animals  are  less  abundant  ;*  next  to  the  tea- 
taceous  kinds,  fishes  are  the  most  frequent  They  are.  found  in  Switzerland,  near 
Glarus,  i|i  the  slaty  schists ;  in  Germany,  in  marly  schist,  and  in  the  bituminous 
schist  of  Pappenheim;  in  the  coppery  schist  of  Eisleben;  in  the  stinking  schist  of 
Ochningen ;  in  Egppt  and  in  Syria;  in  the  calcareous  rocks  upon  the  coast  of  Coro- 
nriandel,  and  in  several  mountains  of  China.|  The  place  which  has  furnished  the 
greatest  number,  is  Mount  Bolca,  near  Verona  in  Italy. 

France  has  furnished  some  very  curioua  specimens;  there  has  been  discovered  at 
Grandmont,  at  four  leagues  from  Beaune,  in  Burgundy,  a  fish  in  a  mass  of  grey  cal- 
careous hard  stone*  Another,  which  was  10  inches  10  lines  long,  has  ako  been 
found  in  a  solid  bed  of  stone,  at  17  feet  depth,  at  Nanterre,  near  Paris. 
FoMUfiahoT  I  Thcso  are  the  only  two  examples  of  this  kind;  the  other  fossil  fish 
Nanterre.  |  hitherto,  discovered,  not  being  incrusted  in  the  mass  of  the  stone,  but  in 
the  more  recent  layers.  T|ie  fish  of  Nanterre  appears  to  belong  to  the  trU>e  of  cory- 
phones,  kinds  similar  to  which  Uve  in  the  equatorial  seas.|  Other  fossil  fish  have 
been  found  at  Montmartre,  and  at  the  village  of  Devey-Louranc,  in  the  depaxtment 
of  the  Ardeche. 

oio^petm.  I  The  gloaaopeUtr  are  sharks'  teeth,  {aqiudua  maximusy)  and  are  found 
almost  everywhere,  even  adhering  to  the  maxillary  bone.§  The  calcareous  rocks 
which  border  all  the  coasts  of  the  Mediterranean,  afibrd  them  in  great  quantities; 
they  are  frequent  in  Livonia,  in  the  hills  of  Mount  Ural)  and  in  £e  steep  shdles 
which  form  the  margin  of  the  rivers  of  Siberia. 

The  fish,  though  there  are  some  also  found  in  calcareous  rock  and  in 
freestone,  seem  to  have  been  enveloped  chiefly  by  the  formation  of  the 
marly  schists;  but  b  it  to  the  oil  contained  by  die  fish,  that  some  of  these  schists 
owe  their  bitumen,  and  others  their  urinous  odour?  This  opinion  of  Werner  merits 
examination. 

ABDtiibipiis  I  I^  appears  that  amphibious  animals  did  not  exist  in  a  great  number  till 
foJET^  I  afler  the  age  in  which  the  fishes  were  produced.  Cray  fish,  however, 
occur  at  Pappenheim,  Glarus,  Verona,  and  in  other  places  by  the  side  of  the  fishes. 
An  entire  tortoise  was  found  in  the  soft  stone,  near  Berlingen.||  In  the  environs  of 
Brussels,  of  ALx,  in  Provence,  and  in  the  quarries  of  the  great  Charonne,  near  Paris, 
difierent  kinds  of  fossil  tortoises  have  been  met  with;ir  but  the  most  remaricable 
amphibious  remains  are  the  difierept  kinds  of  lizards,  that  are  commonly 
called  ybm/  crocodiles,  though  it  has  been  demonstrated  that  they  are  of 
a  nature  very  difierent  from  that  of  the  crocodiles,  and  partly  of  a  species  as  yet  un> 
knowiil^^  The  coppery  schists  of  Thurinma,  furnish  specimens  in  considerable 
numbers  ;tt  &nd  they  are  found  at  Elston,  in^ngland,  imbedded  in  the  clay ;  but  the 
most  celebrated  are  those  which  have  been  been  discovered  in  the  vast  quarries  of 
Maestricht,  beneath  a  great  calcareous  mass.     The  marine  fossil  animals  are  in  a 

*  Humboldt^  Tableau  de^  Regions  Equintmale^  p.  136, 137. 

f  Scheuchzer,  Piscium  Querelas  et  Yindiciac,  Zurich,  1708.  Knorr,  I^ipides  Diluvii  Testes. 
Naremburg,  1749.  Tab.  17, 18.    Gessner,'  de  Petrificatis,  cap.  27,  p.  60,  ^dit  de  1759. 

^  Faujas,  Essai  de  G^ologie,  tome  i.  chap.  ir.  et  lea  Annaies  du  Museum. 

§  Leibnitz,  Protogea.  §  3o — 31.  Tab.  vi.  viL  et  les  Disiertatioiii  cities  par  Bertrtnd,  DictioA* 
naire  dea  Foasilei,  au  mot  Gloaopetra,  I  Bergmann,  G^og.  Pbys.  t  276. 

1  Faujaa,  G^olo^ie,  L 187.  ••  Cuvier,  AttuOcf  da  Moa^um,  m  7S,  145,  ke. 

tt  MitcelL  Beroliacns.  1710.  p.  103. 
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fofeign  to  die  coaai  <^  ibom  c<HiiitiieB  where  they  have  bee&  found 
hune<L 

'   The  Abbe  FortiB  has  discovered  that  the  petrified  fishes  of  Mount 

Boica,  in  the  Yeronese,  had  their  corresponding  hving  species  in  the 

seas  <^Otaheite.*    According  to  Linnsus,  the  porpites  of  Gothland  appear  to  be 

petri&cttons  from  the  medusas  of  India.!     The  madrepores,  so  abundant  in  the 

fnten  soUtudfes  of  Siberia,  exist  only  in  the  equatorial  and  tropical  seas.      The 

greater  part  of  the  petrified  eheUs  that  are  found  in  £ngland,  are  now  to  be  met  with, 

occupied  by  tiving,  tetiants,  only  in  the  Atlantic  Ocean,  towards  the  coasts  of  Flori- 

da.|      Dicqnemare  found  near  Havre,  a  shell,  which  is  now  seen,  in  a  hving  state, 

onfy  at  Amboyim.§     Scheuchser  has  given  the  descrq>tion  of  many  of  the  fossil 

shells  of  Germany,  winch  do  not  exist  in  a  Uving  state  m  our  seas,  or  perhaps  in  any 

quarter  of  the  glebe.  It  appears,  beyond  doubt,  that  the  animals  of  several  fossil  shells, 

such  as.the  ortho-ceratites,  the  ammonites,  the  giyphites,  the  judaic  stones,  several 

echimtes,  and  others,  do  no  longer  exist,  or  exist  only  in  the  unfathomable  dep^s  of 

the  sea.     The -banks  of  these  kmds  of  fbssil  shells,  are  called  pelagian^ 

whilst,  under  the  name  of  Uttaral  bankB,  are  designated  those  contaming 

indigenous  shells  depomted  by  the  present  sea. 

We  cannot,  however,  witii  confidence  assert,  that  there  are  any  of  them  to  which 
the  living  species  bear  a  perfect  resemblance. 

But  can  this  observation,  which  holds  so  generally  true  in  Europe,  and  the  north 
of  Asia,  be  extended  to  Africa^  South  America,  and  New  Holland?  Do  we  find 
there  i&e  shells  and  fishes  of  our  northern  seas?  To  this  question  no  satisfactory 
answer  Can  yet  be  given.  The  testaceous  fossils  that  occur  in  Lybia,  resemble  the 
marine  animak  of  the  gulf  of  Arabia;  but  we  are  assured  that  at  Fez,  in  Morocco, 
both  European  and  American  shells  are  frequently  found  mingled  togedier.|| 

Many  singular  circumstances  are  connected  with  these  monuments  of  luiMrfcaiae 
the  history  of  our  globe.  The  petrified  and  perfectly  preserved  shell  is  «*»««»»««"*•• 
oflen  found  close  by  the  side  of  several  others,  calcined,  worm-eaten,  and  destroyed. 
Here  the  beds  of  the  shells  lie  horizontally,  with  the  concave  part  upmost,  and  with- 
out any  foreign  mixture  ;1[  there,  as  is  the  case  near  Uddevalla,  in  Sweden,  these  re- 
mains are  found  in  the  midst  of  fragments  of  granite,  of  sand,  and  of  clay,  jumbled 
together  m  the  greatest  confusion.**  Some  fishes  have  been  forcibly  and  suddenly 
enveloped  in  the  substance  which  contained  their  impression,  or  their  cast  in  petri- 
faction, ft  ^o  can^still  perceive  the  violent  and  convulsive  contortions  into  which 
these  animals  had  thrown  themselves  to  escape  the  terrible  catastrophe  of  which  they 
are  the  monuments.  In  some  places,  the  proximity  of  these  remains  to  a  variety  of 
minerals,  present  singular  appearances ;  at  Jarlsberg,  in  Norway,  muscles  have  been 
found  in  a  mine  of  loadstone,tt  and  petrified  shells,  with  adhering  threads  of  gold  and 
silver,  have  been  met  with  in  England  and  in  Siberia.  The  most  uncommon  objects 
of  this  kind  appear  to  be  the  muscles  that  occur  in  cinnabar,  completely  filled  with 
that  raetal.§§ 

Thus,  before  our  stratified  mountains,  and  the  metals  which  they  contain,  were 
formed,  before  the  fragments  of  these  mountai|is,  uniting  together,  produced  rocks 
and  earths  of  accumulation,  the  globe  must  have  been  covered  in  a  great  measure, 
and  at  different  periods,  sometimes  with  the  waters  of  the  ocean,  sometimes  with  a 
body  of  fresh  water,  and,  lastly,  with  several  fluids  of  an  unknown  nature,  impreg- 
nated with  substances  which  have  enveloped  the  madrepores,  the  shells  of  marine, 
and  of  fresh  water  animals,  and  the  fishes,  whose  petrifactions  or  impressions  we  find 
heaped  up  one  above  another.     In  the  immense  succession  of  ages  which  these  tran« 

<[uil  formations  required,  interrupted  from  time  to  time  hf  violent  revolutions,  it  apr 

• 

*  Journal  de  Pbytiqae,  1786.  Mars,  page  163. 
,t  LinnxuB,  AmoBniutea  Academicac,  i.  p.  91. ;  iv.  tab.  3. 

^  i  kalm,  Ditsertatio  de  Ortu  Petrificat.  p.  7.        §  Journal  de  Physique,  1776.  Janvier,  p.  o9. 
I  Boarguet,  TnkU  des  Parifacticms.  1  Kahn,  Traveli,  &c.i.  29S^  (en  Su^dois.) 

^  WmUerius,  Dissertat.  de  Collibus  Uddewvallensibus. 
tf  Voyez  Piscium  Querelas  el  Vmdicix,  par  Scbeuchzer,  &c. 

tl  Cronstedt,  Mindndogie,  p.  22^  (en  8u€d.)  §§  Berfftn«nn,*G^og,  Phys.  i.  301 
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pears  either  that  the  mammiferous  aniinals,  the  bkdB»  and  the  great  cetaceous  tribes 
did  not  yet  exist,  or  that  they  existed  in  a  situation  which  secured  them  against  the 
effects  of  those  catastrophes  which  buried  the  countless  generations  of  the  lesser  sea 
animals  in  the  bowels  of  the  earth. 

BenMiDsoree- 1  There  have  not,  at  least,  been  found  any  remains  of  the  mammiferoug, 
BttfaT*'  *^  I  nor  of  the  cetaceous  race,  decidedly  covered  over  with  a  regular  stony 
bed.  The  instance  of  the  bones  of  an  elephant,  found  under  a  calckreous  bank  in 
England,  requires  to  be  more  completely  verified.*  The  fossil  teeth  of  the  irickecu$ 
T08m€aM,  found  in  Eastern  Siberia,  and  the  skeletons  of  whales  discovered  at  Que- 
bec,t  and  at  Tistedal  in  Norway ,|  were  lying  in  beds  of  moveable  earth*  Petrifac- 
BiniinidiB-  I  tious  and  imprcssions  of  insects  and  birds,  are  less  common,  and  seldom 
"^^^  I  very  distinctly  marked.     The  accounts  of  honey-combs,  petrified  with 

bees,  lava,  and  eggs,  found  in  a  cavern  of  Upper  Egypt,  requires  additional  confir- 
mation.§  The  oldest  remains  of  Inrds  are  met  with  in  the  marly  schists  of  Paj^n- 
heim  and  (£hningen.||  The  others  are,  in  general,  only  incrustations  of  calcareous 
tufa,  and  consequently  of  the  last  age  of  geological  revolutions. IF 

We  proceed  now  to  examine  the  remains  of  quadrupeds;  these  are 
found  accumulated  in  regions  where  similar  animals  do  not  now  exist 
Some  are  buried  deep  in  beds  of  gypsum,  as  the  kinds  now  unknown,  and  which  Cu- 
vier  may  be  said  to  have  resuscitated,  namely,  the  paltKoihcrivm  and  the  anoplotks' 
ift^inffypMin.  |  rttim,  with  their  different  varieties;  found  in  beds  of  gypsum  in  the  envi- 
rons of  Paris  ;**  others  are  met  with  in  beds  of  sand  or  marshy  ground,  as  the  greater 
9d,in  the  part  of  the  bones  of  elephants;  the  megalon^x,  an  animal  unknown,  but 
■'******^  of  the  tribe  of  sloths,  having  the  shape  of  an  ox,  and  found  in  Yhrginia  ;tt 

and  the  megatherittmy  discovered  near  Buenos  Ayres,  and  which  joins  to  a  character 
approaching  that  of  the  sloth,  the  bulk  of  a  rhinocero8.||  There  are  some^  indeed, 
which  present  themselves  to  view,  accumulated  in  vast  caverns,  and 
destitute  of  any  envelope ;  it  is  thus  that  the  fossil  unicorn  has  been  found 
in  the  caverns  of  Harzdorf  and  of  Baumann,  in  the  mountain  of  Hartz,  and  ihefossU 
bear  in  those  of  Gailenreuth  and  of  Maggendorf,  in  the  country  of  Bareuth.§§  The 
fossil  remains  of  this  genus  are  not  less  generally  extended  over  the  globe  than  those 
roMitto-  marine  animals.  TheybaM/eiepAonl,  which  is  of  a  kind  as  different  from 
^^^*°^  that  of  India  and  Africa,  as  the  horse  is  from  the  as8,jl||  has  left  prooft 

of  its  ancient  existence  in  all  Europe,  in  Northern  Asia,  and  in  the  New  World.  We 
In  Siberia.  |  know  that  Siberia  annually  exports  a  considerable  quantity  of  fossU  ivo- 
ry ;1T1F  a  substance  which  abounds  very  much  in  that  country.  It  is  almost  always 
seen  where  the  waters  of  the  rivers  undermine  the  light  soils  which  form  their  borders. 
The  islands  of  Lachof,  situated  to  the  north  of  Siberia,  are,  according' to  a  modem 
traveller,  only  heaps  of  sand,  ice,  and  bones  of  elephants  and  rhinoceros,  mixed  with 
those  of  great  cetaceous  animals,  and  even,  agreeably  to  the  latest  accounts,  with  te 
remains  of  gigantic  birds. 

There  have  even  been  found  in  Siberia,  whole  carcases  of  the  elephant,  which  is 
named  momot  or  mammoth,  covered  with  Uieir  flesh  and  skin,  preserved  by  the  frost 
FoMii  ek-       I  which  prevails  in  these  regions.**^    In  Europe,  it  is  Germany  which 

« 

*  Pennant's  Works,  xr.  158.    Comp.  Cuvier,  M^minret  tur  lei  Elepbtnt  Fottilet  et  Vivaas. 
Annal.  du  Museum,  viii.  41. 
f  Kalm,  Voyage  d'Am^rique,  &c.  iii.  247,  (en  Su^d.) 
i  Pontoppidan,  Hist.  Nat.  de  la  Norw^ge,  i.  63,  (en  Uan.) 
4  Lippi,  M6m.  de  I'Acad^mie  de  Paris,  1705. 

I  Scheuchzer,  Vindic.  Piscium,  tab.  2.  ^  Bergmann,  G^ograph.  Physiq.  i.  375. 

**  Cuvier,  M^ro.  sur  les  os«Fossiles  de  la  Pierre  i  Plilre  des  Environs  de  Paras.  Annid.  da 
Museum,  iii.  ^75, 364, 442.;  iv.  66.;  vi.  253. 

tt  Id.  Ibid.  V.  358. 

^^  Id.  ibid.  V.  376.    Description  des  o«  de  Megatheriom,  par  Bru,  ibid.  388. 

i^  niumenbach,  Specimen  Archaeologic  Telluris,  1.  c.  id.  Manuel  d'Histou^  Naturelle»  695» 
(en  All.). 

II  Cuvier,  Sur  les  EUphans  Vivans  et  Fosnles,  Annal.  da  Museum,  viii.  265. 

11  Morootova  kosti,  c.  k.  d.  os  de  Mammout  ou  Momot.    Momotwa  est  le  g6nitif  phiriel  en 

'*  Adams»  Voyage  ^  la  Mer  Gladale,  AxauJ.  da  Mos^um. 
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Bas  fantthed  the  greatest  nutntier,  "  because,"  says  M.  Cuvier,  "  it  is  I  {*JJ^^*"*"" 
in  this  empire  that  there  ia  no  canton  without  some  well-informed  person  | 
capable  of  making  researches,  and  publishing  whatever  is  interesting  in  his  discove- 
ries." The  skeleton  of  the  elephant  found  at  Tonna,  in  Thuringia,  was  imbedded 
in  a  sandy  marl,  covered  over  with  layers  of  calcareous  tufa,  which  in  that  country 
fills  the  cavities  of  calcareous  stratified  earth.*  In  France,  a  great  many  bones  of 
the  elephant  have  been  met  with  since  the  discovery  of  those  in  Dauphlny,  which 
were  taken  at  first  for  the  remains  of  a  giant,  or  of  Tentobochus,  king  of  the  Teu- 
tons,'!' until  the  appearance  of  those  bones  which  were  lately  discovered  in  the  forest 
of  Bondi,  and  wYach  are  buried  deep  in  a  black  earth,  covered  over  by  sand  mixed 
with  clay  and  marL;^  Italy  has  furnished  a  harvest  almost  as  abundemt  as  Germany. 
The  other  countries  of  Europe  are  not  without  them,  England  contains  severaL  Os- 
trobothnia  supplies  us  with  one  specimen.  If  we  pass  the  Atlantic  Ocean,  the  New 
World  presents  three  tracts  of  land  in  which  they  are  found.  In  Ice- 
land, one  tooth  of  an  elephant  has  been  discovered.  §  North  America 
contains  some  scattered  bones,  and  several  have  been  brought  from  the  upland  plain 
of  Quito  by  Humboldt.  || 

Bfostodonte 


In  lerlMid 

and  America. 


Bttstodonte.  t 
foNUftidinu. 


Bonet  oTflu- 

nocero«,hip. 

popotamiUy 


Next  to  the  mammoth,  or  fossil  elephant,  we  should  mention  the  nuzt- 
iodofUej  an  animal  nearly  similar  to  the  elephant,  and  like  him  gramini- 
vorous, although  its  teeth  are  furnished  with  many  elevations.  This  animal,  which 
the  Anglo-Americans  confound  with  the  true  mammoth,  of  which  there  are  five  dis- 
tinct kinds,  all  unknown  in  a  hving  state,1[  has  left,  its  imposing  remains  upon  both 
continents,  for  it  is  to  a  species  of  mastodonte  that  we  must  re^r,  amongst  others, 
the  grinders,  which  are  changed  into  turquoises,  found  near  Simorre,  in  the  depart- 
ment of  Gers,  and  which  had  been  at  first  attributed  to  an  elephant.^^  It  is  upon 
the  banks  of  the  Ohio  and  of  Hudson's  River,  in  the  United  States,  that  the  hugest 
remains  of  the  mastodontes  are  found;  they  have  also  been  met  with  in  Lower 
Louisiana,  tt  Humboldt  has  discovered  the  bones  of  another  species  in  the  high 
plains  of  Quito,  at  the  fopt  of  the  volcano  Inibabura,  and  in  the  place  called  the 
FiM  of  ihe  Gtontt,  from  700  to  800  feet  above  the  level  of  the  sea. 

The  fossil  bones  of  the  rhinoceros  and  hippopotamus,  belong  to  spe- 
cies difiTerent  firom  those  which  exist  in  the  present  day.     They  are 
often  found  in  the  immediate  vicinity  of  the  remains  of  the  elephants. 
The  most  remarkable  remains  of  the  rhinoceros  is  the  head,  which  has  been  taken 
out  almost  untouched  from  the  turf  pits,  on  the  Wiloui,  a  river  of  Siberia. 

Amongst  the  fossil  animals  called  taptrs,  there  has  been  found  a  va^  oigmcSeiji. 
nety,  whose  dimensions  are  gigantic.  Some  kinds  of  animals  now  very  "■^^>'**<'^ 
smaU,  and  whose  weakness  leaves  thorn  an  easy  prey  to  the  more  powerful,  appear 
firom  their  fossil  remains  to  have  once  rivalled  the  strongest  animals.  Of  this  num- 
ber we  have  ahready  mentioned  two  kinds,  approaching  to  that  of  the  sloth,  one  of 
which  has  been  fi>und  in  Virginia,  the  other  in  the  environs  of  Buenos  Ayres;  the 
first  is  the  megahnyxj  of  the  shape  of  an  ox,  the  other  the  meg<Uheritmj  which  has 
the  dimensions  of  an  elephant,  i};! 

We  cannot  enumerato,  kind  by  kind,  the  various  animab  of  which 
fossil  fragments  are  to  be  found,  and  we  shall  abstain  from  inquiring 
whether  the  carnivorous  animals,  of  which  the  caverns  of  Germany 
contain  so  many  remains,  are  different  from  the  bears,  the  lions,  and  the-  hyenas  of 
the  {NTesent  age,  and  firom  any  attempt  to  resolve  Uie  doubts  which  still  remain  re* 

*  Freisleben,  Description  Mineral,  du  Canton  de  Burg-Tonna,  dans  le  Magaain  de  la  Science 
da  Hineur,  vol.  x.  p.  51. 

t  Faujaa,  Annal  du  Museum,  ii.  24.  i  Cuvier^  Annal.  du  Museum,  riii.  31. 

SBenboUn,  Acta  Medic.  Hafn.  i.  83. 

I  Humboldt,  cit6  par  Cuvier,  Annal.  du  Mua.  viii.  57. 

9  Cuvier,  Annal.  du  Museum,  viii.  412. 

**  Cuvier,  Annal.  du  Museum, no.  14^  p.  132.  FaujuaSaint-Fond,  Journal  de  Physique,  ir94c 
Decembre,  p.  445. 

ft  Peales*  Historical  Disquisition,  &c.  London,  1803.  Volney,  Tableau  du  Climat  des  Etats 
Uids,  i.  100.    Cuvier,  sur  le  Grand  Mastodone,  Annal.  du  Mus^uro«  viii.  270,  tqq. 

ti  See  above,  p.  130. 
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apecting  the  fossil  fragments  of  ruminatiiig  animals,  among  which  the  dk  ofloAmdf 
and  the  great  buffalo  of  Siberia,  hold  the  first  rank.*  The  variegated  inarbles  of 
Gibraltar,  Cette,  and  other  places,  exhibit  also,  under  circumstances  that  are  quite 
inexplicable,  innumerable  bones  of  ruminating  animals,  analogous  to  the  living  kinds 
in  Europe.  At  the  same  time  we  must  not  omit  to  mention  the  curious  discovery  of 
opomm,  I  the  skeleton  of  an  animal  of  the  opoBsum  kind,  found  in  the  (faster  stones 
of  the  environs  of  ^aris.  This  very  particular  species  is  now  no  where  to  be  found 
but  in  South  America.! 

These  discoveries,  though  as  yet  scarcely  commenced,  have  thrown  already  a 
new  light  upon  the  revolutions  which  our  ^obe  must  have  undergone,  and  upon  the 
states  which  must  have  preceded  the  present  course  and  constitution  of  nature* 
Sf  bom?^  I  ^^^  many  species  of  animals  are  there  extinct,  and  by  wkdi  various 
9Mnnu,  \  revolutions!  The  animals,  the  remains  of  which  are  now^ found  in  ca» 
vems,  evidently  appear  to  have  retired  thither  of  diemselves  to  seek  sheher  from 
some  sudden  revolution,  the  irresistible  violence  of  which,  notwithstanding,  involved 
them  in  general  destruction.^  Were  they  flying  fVom  a  sudden  inumfotiont  Did 
they  implore  of  these  caverns  protection  from  •some  banefiil  alteratioa  of  cMmatel 
Or  did  they  use  them  as  spacious  cemeteries  for  the  regular  interment  of  their  dead, 
according  to  the  reported  habits  of  the  elephants  of  Africa?  In  every  instance,  die 
almost  entire  state  in  which  many  of  their  bones  are  found,  and  the  nature  of  tiie 
calcareous  tufa  with  which  the  others  are  surrounded,  evidently  show  the  recent 
date  of  this  last  revolution  of  the  globe. 

The  animals  whose  remains  are  fotmd  in  such  great  quantities  in  gyp- 
sum, are  generally  of  one  single  kind,  or  at  least  of  one  tribe.  Tfcos 
circumstance  occurs  only  in  the  islands  or  insulated  continents;  it  would  hence  ap- 
pear, that  these  animals  inhabited  small  portions  of  land  which  at  one  p^ricKl  were 
engulphed  in  the  sea.§ 

The  light  soils  which  fill  the  bottoms  of  the  valleys,  and  which  eovw 
the  surface  of  great  plains,  have  furnished  us.  with  the  single  orders  of 
pachidermes  and  elephants,  bones  of  eleven  species,  namely,  a  rhmoceros^  two  hip* 
popoiami,  two  tapirs j  an  elephaMy  and  five  mastodoHteSi\\  All  these  eleven  species 
are  now  absolutely  strangers  to  Ithe  climates  where  their  bones  are  found.  The  five 
mastodontes  alone  can  be  considered  as  forming  a  genus  separate  and  unknowuf  but 
very  nearly  allied  to  that  of  the  elephant  All  the  others  belong  to  kinds  now  exist- 
ing in  the  torrid  zone ;  and  three  of  these  living  kinds  are  found  on  the  ancient  con- 
tinent, namely,  the  rhinoceros,  the  hippopotamus,  and  the  elephants.  The  fourth, 
tiiat  of  tapir,  exists  only  in  the  new.  The  same  distribution  does  not  hold  as  to  the 
fossil  animals.  It  is  in  the  ancient  continent  that  the  bones  of  the  tapir  have  been 
dug  up;  and  there  have  been  some  bones  of  elephants  found  in  the  new.  These 
species,  belonging  to  known  generay  differ,  notwithstanding,  essentially  from  the 
known  species ;  they  must  therefore  be  considered  ais  particular  species,  and  not 
merely  as  particular  varieties.  The  subject  cannot  admit  of  any  dispute  as  to  the 
small  hippopotamus,  and  the  gigantic  tapir;  it  is  also  very  clear  with  respect  to  the 
fossil  rhinoceros,  and  extremely  probable  as  to  the  elephant  and  fossil  tapir.  The 
great  hippopotamus  is  the  only  one  of  the  eleven  quadmpeds  concerning  vAach  ^re 
remain  any  doubts. 

These  different  bones  are  buried  almost  every  where  in  beds  nearly  alike.  Tb6y 
are  oflen  mixed  in  confusion  with  some  other  animals  as  neariy  resembUng  those  of 
the  present  time.  These  beds  are  generallv  light,  either  sandy  or  marly,  and  al- 
ways more  or  less  near  to  the  surface.  It  is  probable,  therefore,  that  these  bones 
have  been  enveloped  by  the  last  revolution  of  the  globe.  In  many  places  they  are 
accompanied  by  the  accumulated  exuviae  of  marine  animals.  But  tiiere  are  some 
places  which  do  not  afford  any  of  these  exuvisB.  Sometuneflf  even  the  sand  or  the 
marl  which  covers  them  over,  contains  only  fresh  water  shells.     AlUiough  a  stnaO 

*  CuTier^  BUT  lea  Os  Fotmles  des  Unminani,  dans  let  Annal.  du  Mus^m,  xii^  333,  aqq, 
t  Id.  ibid.  V.  277 — 292.  i  BluiDenbacb,  Specifnen  Archxologiz,  etc  otc.  I.  c 

§  Cuvicr,  Anntl.  du  Museum,  iii.  S86.  |  Id.  Annales  du  Museum,  viii.  421,  #9f  • 
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fiiHiiber  of  ihelh  attacked  to  these  fossil  bones  indicate  tiiat  they  have  remained 
some  time  under  water,  no  very  authentic  account  attests  that  they  are  found  beneath 
regular  stony  banks,  filled  widi  marine  shells,  nor  consequently  that  the  sea  had  co- 
Tered  them  for  a  great  length  of  time.* 

The  catastrophe  which  has  covered  them  over,  would  appear  then  to  have  been  a 
great  but  transient  inundation  of  the  sea,  if  these  bones  had  not  been  found  upon 
Ae  top  of  high  nMnrntains,  Miiere  the  present  sea  at  least  could  not  have  reached  in  its 
most  violent  agitations.     On  the  other  hand,  these  bones  presenting  no  trace  of  hav- 
ing been  rolled  up  and  down,  occuring  only  fractured  as  we  find  those  of  our  do- 
mestic animals,  and  sometimes  joined  together  in  the  form  of  skeletons,  often  even 
as  it  were  heaped  up  in  common  cemeteries,  clearly  demonstrate  that  the  catastrophe 
which  has  destroyed  the  living  beings  to  which  they  belonged,  must  have  overtaken 
them  in  the  same  climates  where  we  meet  with  these  records  of  their  former  exist- 
ence.    These  two  conchsions,  drawn  from  evident  facts,  destroy  the  hypothesis 
according  to  which  the  extinction  of  these  anhnats  would  be  the  immediate  efiect  of 
a  great  revolution  of  the  temperature  of  the  globe;  for  such  a  revolution  would  have 
still  permiUed  these  animals  to  seek  another  habitation.     Nothing  besides  in  the 
structure  of  these  animals  positively  announces  that  they  could  not  have  Uved  in  a 
cold  climate;  only  the  quantity  of  nourishment  which  such  huge  animated  masses 
required,  and  their  numbers,  proved  by  the  existence  of  the  carnivorous  kinds,  ren- 
der it  probable  that  the  countries  where  we  find  their  remains,  once  enjoyed  a  tem- 
perature, if  not  warmer,  at  least  more  favourable  to  vegetation. 

The  total  absence  of  J^mmn  bones  in  these  difierent  collections  of  re-  |  Himwa  hmeu 
mains,  proves  that  man  did  not  exist  anterior  to  the  last  revolution  of  the  globe. 

Thus  have  we  hastity  surveyed  the  immense  series  of  the  solid  substances  which 
fonn  the  crust  of  our  globe,  from  the  granite  summit  of  the  Alps  to  the  bottom  of  the 
deepest  mines;  and  every  thing  we  have  met  with  has  suggei^ted  the  existence  of  a 
iuid  substance,  without  which  the  solid  masses  would  not  have  experienced  either 
those  decompositions,  nor  those  re-unions  of  which  we  have  perceived  the  most  evi- 
dent tracea.  Here  then  we  shall  dose  our  geological  observations,  and  proceed  ta 
h^^gyi  ^  ^®  theory  of  the  waften  spread  over  the  surfaoe  of  the  globe. 
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Watbr,  in  its  pure  state,  is  a  transparent  fluid,  without  colour  or  smell, 
•ad  posseasing  great  mobihty.  It  presents  itself  under  three  forms  of 
aggregation,  as  a  solid  when  it  is  ice;  as  a  liquid,  when  it  is  called  water;  and,  lastly, 
is  a  vapour  or  atmospheric  gas.  Water  was  long  regarded  as  an  element,  but  mo- 
dem chemistry  reckons  amcnSig  ita  triumphs  the  discovery  of  the  elementaiy  sub- 
stances, "of  which  even  water  is  composed. 

Water,  in  its  state  of  purity,  contains  86  hundreth  parts  of  oxygen  gas,  or  pure  air, 
combined  with  15  hundreth  parts  of  hydrogen  gas  or  inflammable  air;  but  we  very 
sehlom  find  water  perfectly  pure,  as  it  generally  holds  in  solution  siliceous,  calcareous, 
sad  metallic  particles,  aci4p,  and  sulphur.  The  air  is  dissolved  by  water,  which  it 
dissolves  in  its  turn,  and  in  a  still  greater  proportion.  It  is  even  probable  that  the 
^o\e  earth,  or  at  least  the  exterior  crust  of  our  globe,  was  once  in  a  state  of  me- 
^htnical  or  chemical  solution  by  the  agency  of  an  aqueous  fluid.    We  msh  to  ptir- 

•  Cavier,  viii.  266,  422. 
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sue  a  course  independent  of  all  system,  beginning  with  those  circumstances  whidk 
are  most  easily  observed,  and  advancing  from  the  smaller  to  the  greater  objects. 
springi.         I      Springs  are  so  many  tittle  reservoirs,  which  receive  their  waters  from 
the  neighbouring  ground,  through  small  lateral  canals,  and  which  discharge  their  ex* 
cess  either  by  overflowing  or  in  some  other  manner. 

The  erigin  of  springs  cannot  be  referred  to  one  exclusive  cause:  nature,*  simple  in 
her  general  laws,  axaib  herself  of  a  great  variety  of  means;  thus  the  precipitation  of 
atmospheric  vapours,  the  dissolving  of  ice,  the  filtering  of  sea  waters,  and  the  ex]4o-> 
sipn  of  subterraneous  vapours^  all  concur  in  the  formation  of  springs.* 
^'cSfbvhich  Mountains,  as  is  obvious  to  tte  most  superficial  observer,  attract  the 
hLk.  fogs  and  clouds  which  float  around  them.     As  the  cold  is  increased  in 

proportion  to  the  increase  of  elevation,  it  necessarily  follows  that  more  snow  must 
fall,  and  more  will  be  formed  on  the  mountains  than  on  the  plains.  These  are'  the 
two  principal  apparent  causes  which  contribute  to  saturate  mountains  with  the  water 
which  flows  from  them  in  all  directions.  But  are  these  the  only  causes?  Are  we  to 
believe  that  those  extensive  lakes  which  are  met  with  at  considerable  elevations,  and 
the  glaciers  which  cover  the  Alps,  have  been  gradually  formed  by  the  rain  and  snow^ 
or  must  we  admit  that,  at  the  origin  of  things,  at  the  period  when  extensive  ciystal- 
lizations  took  place,  the  water  united  itself  by  a  kind  of  elective  attraction  to  certain 
substances,  in  preference  to  the  rest  of  the  earth? 

Fittratknof  |  The  opinion  of  the  ancients  and  of  Descartes,  who  attributed  the  on* 
«»  water.  |  g^  ^f  springs  to  the  filtration  of  the  waters  of  the  sea,  is  not  entirely 
groundless.  It  is  true,  that  all  running  waters  have  their  smirees  far  above  the  level 
of  the  sea.  The  direct  filtration  of  sea  water,  can  take  prace  no  where  except  ia 
pools,  which  are  separated  from  the  ocean  only  by  flat  and  sandy  ground.  But  the 
phenomena  of  capillary  tubes  may  obtain  in  the  interior  of  the  earth.  .The  sea  waters, 
deprived  of  their  salt  and  bitter  elements,  may  kscend  through  the  imperceptible  pores 
of  several  rocks,  from  which,  being  disengaged  by  the  l^t,  they  will  form  those 
subterraneous  vapours  to  which  many  springs  owe  their  origin.  We  may  here  quote 
the  example  of  the  Chartreux,  who,  seeing  their  springs  dried  up,  and  learning  that 
thick  vapours  were  observed  to  ascend  from  a  nei^bouring  quarry  newly  opened, 
they  bought  the  quarry,  closed  it  up,  and  beheld  their  springs  reappear.!  A  similar 
occurrence  happened  in  Sclavonia.^  The  change  of  the  saline  matter  in  sea  water 
b  satisfactorily  proved  from  the  diminution  of  the  saltness  in  the  springs,  which  evi- 
dently originate  from  such  fild^tions.§  The  fresh,  as  well  as  the  colt  springs  in 
Bermuda,  rise  and  fall  with  the  ebb  and  flow  of  the  tide.  || 

F^tatkNior  I  It  was  formerly  thought  that  rain  water  did  not  penetrate  to  any  great 
nnwMer.  |  <)epth  in  the  earUi,  but  was  entirely  absorbed  by  the  first  strata  of  the 
soil,  and  that  it  feU  in  too  small  a  quantity  to  afford  supplies,  either  to  torrents  or  to 
rivers.  Bi^t,  if  we  observe  the  disposition  of  those  strata  which  compose  the  surface 
of  the  globe,  we  shall  find  them  all  more  or  less  inclined,  overturned  and  cracked, 
from  the  numerous  convulsions  which  they  have  undergone,  or  from  the  manner  in 
which  they  have  been  formed.  The  rain  water  flows  rapidly  through  the  interstices 
and  cracks  of  the  upper  strata,  and  does  not  stop  until  it  arrives  at  the  clayey  part  of 
the  soils,  which  is  the  general  tenHination  of  its  filtering,  and  forms  its  natural  re- 
servoirs. Observation  has  also  proved,  that  rain  water  filters  down  to  very  great 
depths.  In  the  coal  mines  of  Auvergne,ir  it  has  been  seen  to  penetrate  as  far  as 
250  feet  In  Mbnia,  a  town  and  district  of  Saxony,  called  also  Meissen,  rain  water 
has  been  observed  to  distil  in  drops  from  the  roof  of  a  mine  1600  feet  deep.^*^ 

The  snow  and  ice,  it  must  be  admitted,  in  some  countries^  produce  a  greater 
quantity  of  running  water  than  the  rain,  the  dews,  and  the  aqueous  vapours.  But,  in 
order  to  conceive  how  much  the  slow  and  gentle,  but  uninterrupted  influence  of  these 
latter  agents  contribute  to  the  formation  of  springs,  we  h«ve  only  to  consider  Aputia 

•  Bergmann,  G^ofirraphie-Pbysique,  I  325—334.        f  Peirault,  CEuvres  DWerses,  p.  819. 
i  Berfcmatin,  ibid.  J31.  '  4  Lulof,  G^og.-Pbyiique,  §  358. 

I  Norwood,  Philosoph.  Transactions  abridfir^d,  ii.  298. 
J  Lc  Monnisr,  Observations  d'Hist.  Naturelle,  p.  194. 
'  Muscbcnbroek,  Instit.  Pbys.  §  894. 
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and  odier  peninsidas,  ahnost  destitute  of  nmning  water,  because  Aeir  mountains  do 
not  constitute  a  mass  sufficient,  either  from  its  elevation  or  its  bulk,  to  attract  and 
retain  the  aqueous  vapours  of  the  atmosphere.  On  the  same  principle,  that  it  is  fVoni 
the  sea  the  atmosphere  exhales  its  water  in  the  gaseous  form,  it  is  easy  to  explain 
why  the  interior  of  many  great. continents,  such  as  Africa  and  Asia,  contain  such 
bairen  deserts.  If  the  two  Americas  are  more  abundantly  watered,  they  owe  it  to 
the  extent  and  elevation  of  their  mountains,  as  well  as  to  the  continuity  of  their  de- 
,  chvities. 

The  water  which  circulates  on  the  surface  of  the  globe  has  generally 
no  other  principle  of  motion  than  its  own  specific  gravity,  and  Uie  decU* 
vity  of  the  earth.     It  is  ^s  declivity  which  carries  it  from  mountain  to  mountain^ 
frfMn  valley  to  valley,  until  it  falls  into  the  basin  of  the  ocean. 

The  gpouiing  springSj  which  sometimes  form  natural  jets  of  water, 
foHow  the  same  niles  of  equilibrium  as  the  others,  except  that  the  canals 
which  furnish  them  with  water  come  from  great  elevations,  and  widi  a  rapid  descent. 
Waters  thus  carried  into  a  subterraneous  reservoir,  finding  themselves  closely  con- 
lined,  burst  forth  in  consequence  of  the  pressure,  just  like  thode  water  spouting 
fountains  and  works  with  which  art  embellishes  our  gardens.  Springs  of  bailing  wO' 
/er,  which  appear  to  accompany  the  volcanos,  probably  obey  the  same  laws.     A 
French  naturalist,  however,  is  of  opinion,  that  the  majestic  phenomena  of  the  spring 
called  the  Creyser,  in  Iceland,  were  produced  by  subterranean  vapours,  which,  sud« 
denfy  bursting  forth,  raise  an  immense  body  of  vrater  resembling  the  ancient  crater 
of  a  Tolcano.*    But  it  is  more  probable  that  this  spring  receives  its  waters  from  the 
neighbouring  heights. 

The  intermitting  fotmiainsj  particularly  such  as  rise  and  faU  at  regular  I  ^^^^^^j^ 
periodsj  so  excited  the  wonder  of  the  people,  that  they  gave  them  the  |  Sul^^Dk 
name  of  nUractUaus  fountama. ,  The  periodical  fountain  of  Como  in  Italy,  has  been 
described  by  Pliny;  it  rises  and  falls  every  hour.f  There  is  another  in  the  town  of 
Colmars,  in  Provence,  which  rises  eight  times  in  an  hoiur.  There  is  one  at  Fron- 
zanches,  in  Languedoc,  the  period  of  whose  rising  is  each  day  fifty  minutes  later 
than  the  preceding  day.^  The  rowoA  fovmioxn^  on  the  road  fix)m  Pontarlier  to  Touil- 
lon,  io  Franch-Comt6,  rises  with  a  boiling  appearance.  The  Btdlerbomy  in  the 
hisbopric  of  Paderbom,  in  Westphalia,  rises  with  great  noise.  Near  Brest,  there  is 
a  well  75  feet  firom  the  sea,  which  sinks  with  the  flow  and  rises  widi  the  ebbing  of 
the  sea.  6  England  furnishes  many  examples  of  these  springs,  one  particularly  near 
Torbay  in  Devonshire,  and  one  at  Buxton,  in  Derbyshire.  According  to  Gruner, 
there  Ib  one  at  Engstler,  in  the  canton  of  Berne,  which  has  a  double  intermission 
daily  and  annually.  ||  But  of  all  these  kinds  of  springs,  of  which  many  more  ex- 
amples nught  be  aaduced,  none  exhibits  a  perfectly  regular  course.  These  springs 
are  accounted  for  by  supposing,  that  in  the  lands  where  they  are  situated,  there  are 
reservoirs  and  conducting  pipes  in  the  form  of  syphons.  It  is  perhaps  unnecessary 
to  ex]riain9  that  the  liquid  begins  to  flow  through  the  syphon  as  soon  as  the  surface 
of  the  liquid  in  which  one  end  of  the  tube  is  placed  on  a  level  with  the  curvature  of 
the  two  branches;  and  the  flowing  continues  as  long  as  the  fluid  keeps  above  the 
orifice  of  the  branch  or  end  inserted  in  it  The  moment  the  orifice  ceases  to  be  im- 
mersed in  the  liquid,  the  flowing  ceases,  and  it  recommences  as  soon  as  the  reser- 
voir is  filled  to  the  level  of  the  bending.  With  respect  to  the  reservoirs  which  sup- 
ply these  fountains,  drought,  rain,  and  the  melting  of  the  snow,  may  so  afiect  thenv 
as  to  render  their  periodical  return  more  or  less  regular.  The  connection  subsisting 
between  the  greater  or  less  humidity  of  the  atmosphere,  and  the  reservoirs  of  inter- 
mitting fountains,  justifies  to  a  certain  degree  the  conjectures  which  are  sometimes 
fonned  from  the  movements  of  these  springs  as  to  the  nature  of  the  approaching 
season,  conjectures  which  have  given  to  some  of  them  the  names  of 
£>nntain  €^  dearth  and  plerUy.^l 

*  Delam^therie,  Throne  de  la  Terre,  iv.  309,  (3d  edit.) 

f  Pliny,  i.  ii.  c.  10  >.    Schruchzer,  Hydrograph   Helvetica,  p.  126. 

t  Axtruc,  His(oirf  Naturelle  de  Languedoc  et  de  la  Provence. 

§  Jouromt  cie  Tr^voux,  1728,  Octobre.  I  Scheucher,  Iter  Alpin.  26,  ii.  404. 

Y  Kant,  G^^ographic-Pbyaiqae,  iL  part  2.  p.  224. 
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It  is  natural  to  imagme,  that  many  duumdfl  of  waler  not  finding  fenj 
other  suitable  outlet,  flow  into  sirfyterraneous  cavities,  are  absorbed  by 
the  earth,  or  discharge  themselves  below  ground  into  the  sea.  We  may  thus  explain 
the  origin  of  those  springs  of  fresh  water  that  are  to  be  seen  spouting  up  even  in  the 
midst  of  the  waves  of  the  ocean.  The  water  thrown  up  by  volcanos,  the  sudden 
and  terrible  inundations  of  mines,  the  number  of  rivers  which  disappear,  the  moun- 
tains suddenly  engulphed  in  the  bosom  of  new  lakes,  all  these  facts  combine  io 
proving,  that  there  are  considerable  subterraneous  cavities,  oilen  filled  with  water. 
The  necessity  of  supplying  the  scarcity  of  springs  by  digging  wells,  has  procured 
us  the  knowledge  of  a  foct  still  more  interesting  to  physical  geography.  It  appears, 
that  there  are  lakes,  or  rather  sheets  of  water,  which  eittend  under  ground  to  con- 
siderable distances.  Delam^therie  relates,*  that  in  *  the  province  of  Artois,  near 
Aire,  in  digging  wells,  they  always  come  to  a  clayey  bed,  which,  being  pierced,  the 
water  gushes  out  in  large  bubbles,  and,  rising  up,  forms  springs  which  continually 
flow.  In  the  country  of  Modena,  we  find  every  where,  at  the  depth  of  63  feet,  a 
bed  of  clay  five  feet  thick,  and  beneath  it  water  which  spouts  out  with  much  forccf 
In  the  interior  of  the  country  of  Algiers,  in  tlie  province  of  Wad-Reag,  the  inhabit- 
ants, alter  digging  200  fathoms  deep,  invariably  meet  with  a  stratum  of  slate,  under 
which  the  water  flows  in  such  abundance,  that  they  name  it  the  aubterraneaua  «eo.^ 
We  may  easily  conceive  that  one  bed  of  clay  may  have  sunk  down  horizontaUy  by 
drying,  whilst  another  bed  of  clay  may  have  been  forced  upwards.  The  fissure  hori- 
zontally formed  in  this  manner,  may  have  serv^  as  a  channel  for  the  lakes  or  rivers 
which  constitute  these  extensive  subterraneous  waters. 

oiAcien.  I  The  glaciers  which  crown  the  tops  of  the  highest  mountains,  havei 
close  connection  and  a  common  origin  with  springs.  Snows  accumulated  for  whole 
centuries,  sink  down  and  are  compressed,  and  consolidated  as  much  by  evaporatioD, 
as  by  alternate  thaws  and  frosts.  Thus  are  formed  immense  caps  which  cover  whole 
mountains  or  fields  of  frozen  snow,  n^hich  extend  between  the  summits:  The  high 
valleys  are  filled  at  the  same  time  with  the  snow  which  falls  there,  and  with  the  icy 
waters  which  flow  from  the  snowy  summits.  In  fact,  these  flowings  alone,  joined 
to  the  avalanches,  occasion  those  masses  of  pure  ice,  the  branches  of  which  ext^ 
even  to  the  lower  valleys.  The  latter  masses  of  ice  seem  in  some  places  to  have 
continued  increasing  for  a  long  series  of  yiears.  They  have,  in  Switzerland,  filled 
up  even  whole  valleys,  buried  villages,  and  shut  up  the  pass  between  Le  Yalais  and 
the  Canton  of  Berne— but  the  diminutions  on  one  side  generaDy  compensate  for  the 
increase  of  the  other.  A  few  warm  seasons  are  sufficient  to  reestablish  the  equili- 
brium. § 

The  scenes  which  these  bodies  of  ice  exhibit  are  as  various  as  their  extent*  At 
one  time  a  great  mass  of  water,  congealed  at  the  period  of  a  tempest,  presents 
waves  resembling  those  of  a  lake — at  other  times  ihese  inequahties  disappear,  and 
leave  nothing  to  be  beheld  by  the  astonished  traveller,  but  one  immense  mhror  of 
poUshed  ice.  Here  superb  portals  of  crystal  appear  fallen  into  rivers,  and  bril- 
liant spires  broken  to  pieces — ^in  other  places,  avalanches  of  snow  glide  over  a 
field  of  ice  and  then  stop,  and,  reflecting  the  rays  of  the  sun,  display  the  form  of 
P3rramids  and  obelisks  unseen  before.  These  glaciers  are  of  essential  service  in 
furnishing  to  the  continents  slowly,  and  in  an  almost  regular  manner,  waters  which » 
without  this  congelarion,  would  be  precipitated  with  impetuosity  from  the  height  of 
the  mountains,  so  as  to  overflow  and  devastate  the  countries  which  they  ought  to 
fertihze.  For  this  beneficial  effect,  we  are  indebted  to  the  intense  cold  which  con- 
verts the  waters  into  snow  and  ice,  and  holds  them  Su8pend6d  on  the  sides  of  ^e 
mountains,  to  supply  abundant  and  unfailing  streams  ooseing  from  the  bottom  of  these 
enormous  masses,  or  from  the  bosom  of  their  crystallized  grottos. 
8tt««iM,fiT.  I  The  effusion  of  springs,  and  the  flowings  of  melted  ice,  form  little  cor* 
umI  rWiiieti.  I  rents,  more  or  less  gentle,  which  are  termed  rivuUts.  The  water  of 
great  rains  falls  with  more  rapidity,  and  furrows  the  sides  of  the  mountains  by  impe- 

•  Throne  de  Tcrre,  tome  iv:  p.  563.  f  Ramazzini,  Topogrsphia  Mutinensis. 

♦  Shaw,  Voyage  en  Barbarie,  tome  i.  p.  169.       §  Saoasore,  Voyages,  Gniner>  etc. 
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tuous  urregular  iorrerUs.     Tlic  union  of  thofie  currents  fyrms  streixmsy  which,  follow- 
ing the  declivity  of  the  ground,  unite  most  frequently  in  a  great  canal,  which  takes 
the  name  of  river  j  and  which  conveys  to' the  ocean  the  collected  trihute  of  the  earth. 
The  dechvities,  (considered  collectively,  and  as  a  whole,)  from  whence  flow  the 
streams  and  rivulets  which  discharge  themselves  into  one  psirticular  river,  are  called 
the  basin  of  that  river,  or  its  hydrographical  region.    It  frequently  hap-    Hydrompw. 
pens,  that  the  basins  oiXwo  rivers  almost  touch..    In  America,  the  Cas-    ewSK; 
siquiari,  and  some  other  rivers,  actually  unite  the  basin  of  the  Oronoco,  with  that  of 
the  Amazon.*    In  Europe,  the  sources  of  the  Duina,  of  the  Niemen,  and  of  the  Bo- 
rysthenes,  nearly  meet  together  in  a  marshy  plain.     Geology  has  been  ^uch  em- 
|jk>yed  in  investigating  the  subject  of  basina;   in  general,  the  mineral  beds  and 
petrifactions  of  the  same  basin  present  a  certain  analogy;  but,  (according  to  the 
just  observation  of  M.  Desmareta,)  it  ia  al^o  essential  to  distinguish  with  accuracy 
the  hydrographical  masses  or  groups  of  mountains  which  furnish  water  |  ^^^^^^jSL^^' 
to  riveis  tbU  receive  no  supply  from  any  other  quarter.    I'he  knowledge  |  ^aSmu 
of  these  masses  is  indispenrable  to  assist  us  in  oxplaininc  the  nature  of  rivers.    Cal- 
careous soils  produce  waters  of  a  very  different  nature  from  those  which  flow  from 
glacires  OYer  sand  or  clay.     The  elevation  of  the  springs  determines  the  amount  of 
dechvity,  and  thiff  latter  curcumstance  modifies  the  cqurse'of  streams  and  rivers,  ren- 
dering thiem  rapid  or  gentle,  regular,  o^  meandering. 

The  beds  of  rivers  are  the  lowest  p^^  of  great  chasms,  formed  by  |  Bcdiorcifi.Ts. 
the  same  revolution  which  produced  Uie  mountains :  The  atmospheric  waters  have 
evidently  brought  down  a  portion  of  light  soil  which  was  adhering  to  the  sides  of  the 
mountains ;  they  may  have  formed  by  their  sediments  horizontal  plains  which  occupy 
the  bottom  of  certain  valleys  ;f  but  never  could  a  river  by  its  own  force  alone  have 
opened  for  itself  a  passage  through  solid  rocks,  similar  to  those  which  border  the 
Upper  Rhine }  it  must  at  the  first  have  found  the  outline  of  its  course  deeply  marked 
out  Running  waters  unceasingly  ivear  away  their  beds  and  banks  in  places  where 
their  declivity  is  veiy  rapid;  they  hollow  out  and  deepen  their  channels  in  moun- 
tains composed  of  rocks  of  a  moderate  hardness — they  draw  along  stones,  and  form 
accumulations  of  them  in  the  lower  part  of  their  course — and  thus  their  beds  are  of- 
ten gradually  elevated  in  the  plains,  while  they  are  deepened  and  depressed  in  tiio 
mountains;  but  these  changes,  though  continually  going  on  for  thousands  of  years, 
could  <mly  give  form  to  the  banks  of  rivers ;  they  in  no  wise  created  the  banks  them- 
selves. 

It  is  only  the  sloping  of  the  land  which -can  at  first  cause  water  to  flow; 
hut  an  impulse  having  been  once  communicated  to  the  mass,  the  pressure 
aloneof  the  water  wUl  keep  it  in  motion,  evenif  there  be  no  dechvity  at  all.  Many  great 
rivers  in  fact  flow  with  an  almost  imperceptible  dechvity.  The  river  of  the  Amazons 
has  only  ten  feet  and  a  half  of  dechvity  upon  two  hundred  leagues  of  extent  of  water, 
which  makes  ^y  of  an  inch  for  ev6ry  1000  feet4  The  Seine,§  between  Valvins 
and  Serves,  has  only  one  foot  dechvity  out  of  6600.  The  Loire  has,  between  Pou- 
illj  and  Briare,  one  foot  in  7600;  but  between  Briare  and  Orleans,  only  one  foot  in 
13,596.  In  East  ¥riezland,  in  the  United  Provinces,  two  small  neighbouring  rivers 
have,  the  one  ^  of  an  inch,  the  other  •}  of  dechvity  for  every  1000  feet  ||  The  Mar- 
wede,  between  Herdinxveld  and  Dort,  falls  an  inch  along  1,125  feet;  but  between 
^rt  an4  the  sea,  only  one  inch  along  9000  feetlF  £ven  the  most  rapid  rivers  have 
IttH  dechvity  than  is  commonly  imagined.  The  Rhine  between  Schaffhausen  and 
Stcaaburgh,  has  a  fall  of  4  feet  in  a  mile;  and  of  tivo  feet  between  Strasburgh  nnd 
Schenckenachantz.     Hence  we  see  the  reason  why  one  river  may  receive  another 

*  Condamine,  Voyage  de  la  Rivere  det  Amazona,  p.  119.    Hartsink,  Humboldt,  etc. 

t  CoBip«  Saature,  Voyaifet,  §§  648,  930.  Delam^tfaerie,  ^  16f8.  (For  the  acUon  of  rivers, 
seeBourguety  Lettres  Philosopbiques,  181.  Voigt,  M^moires  Min6ralog.  vol.  iii.  Ifemoire  aur 
h  Formation  dea  Vall^ea.)  t  Condainune,  1.  c.  p.  134. 

S  Pkartt  Traits  da  Nivelleinent,  p.  153,  etc.  etc. 

I  Brahm.  Principe  d'HydraaUque,  §  208,  (en  AU.) 

1  Vehon,  Itivierkundige  Verhandeling,  p.  126,  (in  Dutch.)     Compare  the  l*Hydrauliqu« 
t^Q^rale  de  Wi«bekiag,  (ui  German.) 
¥oL.  I S 
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almost  as  large  as  itselfi  without  any  considerable  enlargement  of  its  bed;  the  ang- 
mentation  of  its  body  only  accelerates  its  course.  Sometimes  one  river  falHng  into 
another  with  great  rapidity,  and  at  a  very  acute  angle,  will  force  the  former  to  retrace 
its  course  and  return  for  a  short  space  towards  its  source.  This  has  happened  ni<M^ 
than  once  to  the  Rhone  near  Geneva;  the  impetuous  Arva,  which  descends  from 
the  mountains  of  Savoy,  being  swollen  beyond  its  usual  size,  has  made  the  more 
gentle  waters  of  the  Rhone  flow  back  into  the  lake  of  Geneva;  causing  the  wheels 
of  the  mills  to  revolve  backwards.* 

Confined  I  Somo  rivers  have  no  stream  whatever,  and  the  cause  is  easily  dis- 
riTcn.  .  j  covered;  the  land  having  scarcely  any  declivity,  does  not  impart  a  suf- 
ficiently strong  impube  to  their  waters,  which  are  constantly  retarded,  and  final!? 
absorbed  by  the  sand.  Sometimes  these  waters  are  eva{)orated  by  the  heat  of  the 
sun,  as  is  <ho  case  with  the  rivers  of  Arobia  and  Africa;  but  they  more  ccMnmonly 
flow  into  pools,  marshes,  oe  salt  lakes. 

CManett  and  I  Rivers  which  desccud  fi-om  primitive  mountains  into  the'  secondary 
oiMMies.  I  lands,  often  form  eaacade9  and  cataracts.  Such  are  the  cataracts  of  the 
Nile,  of  the  Ganges,  and  some  other  great  rivers,  which,  according  to  Desmaret^, 
*  evidently  marie  the  Umits  of  the  ancient  land.  Cataracts  are  also  formed  by  lakes : 
of  this  description  are  the  celebrated  falls  of  the  Niagara;  but  the  most  picturesque 
falls  are  those  of  rapid  rivers,  bordered  by  treed  and  precipitous  rocks.  Sometimes 
we  see  a  body  of  water,  which,  before  it  arrives  at  ^he  bottom,  is  broken  and  dissi- 
pated into  showers,  like  the  Sta^bbach;  sometimes  it  forma  a  watery  arch,  projected 
from  a  rampart  of  rock,  under  which  the  traveller  may  pass  dry  shod,  as  the  ^'falling 
spring^  of  Virginia;  in  one  place,  in  a  granitic  district,  we  see  the  Trolhetta,  and  the 
Rhine  not  far  from  its  source,  urge  on  their  foaming  billows  amongst  the  pointed 
rocks;  in  another,  annidst  lands  of  calcareous  formation,  we  see  the  Czettina  and  tke 
Eerica,  rolling  down  from  terrace  to  terrace,  and  presenting  sometimes  a  shedt,  and 
sometimes  a  wall  of  water. f  Somo  magnificent  Cascades  have  been  formed,  at  least 
in  part,  by  the  han<^tJf  man:  the  cascades  of  Yelino,  near  Temi,  hare  been  attri- 
'luted  to  rope  Clement  YIII. ;]];  other  cataracts,  like  those  of  Tunguska  in  Siberia,^ 
have  gradually  lost  their  elevation  by  the  wearing  away  of  the  rocks,  and  have  no|r 
only  a  rapid  descent 

g^{^,  ^  I  The  elevation  of  cataracts  has  generally  been  exaggerated :  that  of  Te- 
cataneti.  |  quendama,  formed  by  the  Rio  de  Bpgota,  in  South  America,  estimated 
by  Bouguer  at  1500  feet,  is,  according  to  Hulmboldt,  not  quite  600,||  and  the  h^ 
est  falls  ever  known,  that  of  Stauhbach,  instead  of  beipg  1100,  as  stated  by  some 
travellers,  is  only  900  according  to  trigonometrical  measurement  IF  Whoi  the 
ground  does  not  form  a  steep,  and  almost  perpendicular  bank,  but  only  a  very  rapid 
decUvity ;  and  when  at  the  same  time  the  bed  of  the  river  is  confined  by  rocks,  the 
waters  acquire  by  compression  an  astonishing  force.  Winterbotham  relates,  that  the 
river  of  Connecticut,  in  the  United  States,  at  40  leagues  from  its  source,  is  so  c<md- 
pressed  by  rocks,  that  it  carries  along  on  its  surface,  pieces  of  lead,  as  if  they  were 
so  many  corks ;  and  that,  notwithstanding  the  utmost  efibrts,  it  is  impossible  to  insert 
an  iron  point  in  its  waters :  but  this  appears  to  be  greatly  exag^rated. 

The  periodical  rise  of  the  Nile  was  considered  as  a  singnlar  pheno- 
menon, and  one  of  the  greatest  mysteries  of  nature,  until  modem  £uro> 
peans,  by  penetrating  into  the  torrid  zone,  which  was  almost  unknown  to  the  ancients, 
discovered  that  this  wonderful  property  belonged  to  a  great  many  other  rivers  besides 
the  Nile.  It  is  now  well  known  that  in  all  the  countries  situated  between  the  two 
tropics,  it  rains  incessantly  during  a  certain  season  of  the  year.     The  period  varies 

•  SaussHre,  Voyages,  §  16. 

f  Herbinis,  DisserUtio  de  *Adiidnndl8  Mundi  Cataractis,  supril  et  subtemmds.    Amsterdanit 
1678,  in  4to.    Voyages  de  Fprtia,  Carver,  &c.  &c. 
i  Opere  di  Monsignor  Claudio  Todeschi,  (Rome,  1779,)  vol.  ii.  p.  77. 
'  S  Isbraud  Idea,  Voyages  au  Nord,  riii.  54,  tqq,    MuUer,  Sketch  of  Russian  History  viii.  100 
-118,  tigq.  (in  German.) 

I  Bouguer,  Voyages  au  Perou,  p.  91.    HumboMt,  Vues  des  Cnrdilliers,  p.  22. 
1  Wyltenbach  and  Wolf,  Storr,  Travels  in  the  Alps,  L 114— 115,tin  German.) 
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according  to  local  circumBUiic6e>  but  it  is  sufficient  to  know«  that  the  torrid  zone^ 
depriyed  in  a  great  measure  of  the  benefit  of  snow  and  glaciers,  has  this  deficiency 
supplied  by  copious  torrents  of  rain,  pouring  down  incessantly  upon  the  ground, 
which  has  been  almost  burnt  with  heat  during  the  dry  season:  Then  all  the  lakes  and 
rivers  swell  and  overflow  their  banks* 

U  a  river,  under  the  influence  of  these  tropical  rains,  flows  along  a 
plain,  in  a  direction  parallel  to  the  ecjuator,  its  overflowing  waters  will 
spread  with  a  certain  degree  of  equah^  over  the  whole  extent  of  its  banks.     Such, 
m  a  great  measuie,  is  the  case  with  the  Oronoco,  in  America,  the  ^Senegal,  and 
probcd>ly  the  Niger  in  Africa*. 

If,  on  the  contrary,  such  a  river  flows  from  a  great  elevation,  from  ex- 
tensive mountains  i|ito  deep  plains  and  valleys;  or,  if  its  direction  be 
perpendicular  to  the  equator,  that  is,  north  and  south,  then,  it  is  evident, 
that  the  action  of  the  tropical  r^s  will  be  extremely  unequal  in  difierent 
parts  of  this  river;  for  it  is  manifest  that  the  surplus  of  wa^r  will  be  carried  almost 
entirely  towards  the  lower  parts  of  the  territory  bf  the  river*  This  is  exactly  what 
happens  in  the  floods  of  the  Nile.  This  river,  as  the  ancients  have  said,  and  not- 
withstanding the  assertions  of  Bruce,  comes  from  the  mountains  of  the  Moon,  which 
probably  fona  a  central  and  very  elevated  plateau,  occupying  the  middle  of  Africa, 
and  extending  especially  towardb  the  east  and  south.  In  Asia,  the  rivers  Siam  and 
Cambodja,  flow  in  almost  the  same  latitudes  as  the  Nile,  but  in  a  diffi»rent  direction: 
being  firom  north  to  south.  These  two  rivers  have  floods  resembling  those  of  the 
Nile;  the  Indus,  the  Cranges,  and  in  general  all  the  rivers  which  flow  between  the 
tropics,  present  this  veiy  phenomena,  with  variations  arising  from  local  circumstan- 
ces. No  river  beyond  the  torrid  zone  is  subject  to  regular  periodical  swellings;  the 
overflowings  which  occur  in  the  temperate  zones  depend  solely  on  the  melting  of  the 
snow  in  the  spring,  and  on  the  quantity  of  rain  which  has  fallen  upon  the  mountains.^ 
The  rivers  vmch  disappear  under  ground  have  excited  the  wonder  both  ^^^^  <i^^p- 
of  ancients  and  modems.  The  poets  have  sung  of  the  Alpheus,  which,  StoIb^ 
according  to  them,  passes  from  Peloponnesus  into  Sicily,  beneath  the  Ionian  Sea,  to 
mingle  it^  amorous  waves  with  those  of  Arethusa.  The  ancients  have  mentioned  a 
great  munber  of  rivers  which  lose  themselves  under  ground,  to  reappear  in  a  lower 
level  ;'f  but  this  phenomenon,  which  most  frequently  is  closely  connected  with  that  of 
subterraneous  caverns,  has  been  examined  in  a  rational  and  sober  manner  only  by 
the  moderns. 

When  a  liver  is  obstructed  in  its  course  by  a  bank  of  solid  rocks,  and 
finds  beneath  them  a  stratum  of  softer  materials,  its  waters  wear  away 
the  softer  substance,  and  thus  op^  up  for  themselves  a  subterraneous  passage,  more 
or  less  long.  Such  are  the  causes  which  have  formed  the  sinking  of  the  Rhone,  be- 
tween Seyssel  and  r^cluse;|  the  bridge  of  Veja,  near  Yerona,  the  arch  of  which  has 
an  elevation  of  more  than  114  feet;§  and  particularly  the  magnificent  Rockbridge  in 
Tirginia,  an  astonishing  vault  uniting  two  mountains,  separated  by  a. ravine  of  270 
feet  in  depth,  in  which  the  Cedar  Cruk  flows.j|  It  is  probable  that  the  fall  of  a  rock 
has  formed  these  natural  bridges,  like  those  ol  Icononzo,  in  Mexico.  In  Louisiana, 
trees,  or  rather  whole  forests,  have  been  observed  to  fall  on  a  river,  covering  it  nearly 
with  vegetable  earth ;  and  thus  giving  rise  to  a  natural  bridge,  which,  for  leagues,*has 
hid  the  course  of  the  river  from  view;  finally,  the  Guadiana  sees  its  waters  scattered 
and  filtered  m  the  sandy  and  marshy  grounds,  from  which  they  reissue  in  greater 
abundance.     France  afibrds  very  few  examples  of  these  disappearing  rivers.  IT 

Rivers,  in  running  into  the  sea,  present  a  great  variety  of  interesting 
phenomena ;  many  ^rm  8<md  banks j  as  the  Senegal  and  the  Nile ;  others. 
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;•  Vtrenius,  Geographic  G^nerale,  ch.  16.  prop.  20.  Lulof,  G^ographie  Physique,  ii.  262, 
On  German.)    Bergmann,  i.  387,  tqq»  (in  Swedish.) 

t  PHhy,  if.  103.  Seneca  Quest.  Nat.  iii.  26.  Strabo,  1.  ix.  424.;  xl  518,  edition  Aim.  Mabius, 
Ksiert  de  Fluviis,  qui  intercedunt  et  cnascuntur. 

♦  Annalet  det  Voyages,  iv.  81. 

§  Z.  Betti,  Descrizione  d'un  Marmviglioso  ponte,  1766.  Fortit  in  the  Giomale  d'ltalia,  vi.  241 

I  JeflTerson's  Notes  upon  Virginia.  1  Guettard«  M^m.  de  TAcademie,  1758. 
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like  the  Danube,  rush  with  such  force  into  the  sea,  that  one  can  for  a  certain  space 
distinguish  the  waters  of  the  river  from  those  of  die  sea.  The  waters  of  the  littie 
river'Syte  in  Norway,  are  discernible  for  a  considerable  distance,  (some  say  fca^  two 
leagues)  in  the  sea.*  It  is  only  by  a  veiy  large  mouth,  like  those  of  the  Loire,  the 
£1^,  or  the  Plata,  that  a  river  can  peacefully  mingle  with  the  sea.  Rivers  even  of 
this  nature,  however,  sometimes  experience  the  superior  influence  of  the  sea,  wiuck 
repels  their  waters  into  their  bed.  Thus  the  8eine  forms  at  its  mouth  a  bar  of  con- 
siderable eittent;  and  the  Garonne,  unable  to  discharge,  with  sufficient  rapidity^  the 
waters  which  it  accumulales,  in  a  kind  of  gulf  between  Bourdcaux  and  its  mooth,  ex- 
hibits this  aquatic  nnfuntain,  stopped  by  the  flow  of  the  tide  rolling  backwards,  inun* 
dating  the  banks,  and  stopping  vessels  in  their  progress  both  up  and  down.  This 
iiiiint.  I  phenomenon,  termed  the  ^*  Masearet^**  is  only  the  collision  of  two  bodks 
of  water  moving  in  opposite  directions. 

The  most  sublime  phenomenon  of  this  kind  which  presents  itself,  is  that  of  the 
giant  of  rivers,  the  Orell^a,  called  .the  river  of  die  Ainazons.  Twice  a-day  it  poors 
out  its  imprisoned  waves  into  the  bosom  of  the  ocean.  A  liquid  mountain  is  thus 
raised  of  the  height  of  180  feet;  it  frequently  meets  the  flowing  tide  of  the  sea,  aad 
the  shock  of  these  two  bodies  of  water  is  so  dreadful,  that  it  makes  aD  the  neigh- 
bouring islands  tremble)  the  fishermen  and  navigat6rs  fly  from  it  in  the  utmo^ 
terror.  The  next  day,  or  the  second  day  after  every  new  or  full  moon,  the  time 
when  the  tides  are  highest,  the  river  also  seems  to  redouble  its  power,  and  energy; 
its  waters  and  those  of  the  ocean  rush  against  each  other  like  the  onset  of  two 
armies.  The  banks  ore  inundated  with  their  foaming  waves;  the  rocks,  drawn  along 
like  light  vessels,  dash  against  each  other,  almost  upon  the  surface  of  the  watrar 
Which  bears  them  on.  Loud  roarings  echo  from  island  to  island.  It  has  been  said 
that  the  Genius  of  the  River,  and  fie  6rod  of  the  Ocean,  contended  in  battle  for 
Fdvoraou  I  the  empire  of  the  waves.  The  Indians  call  this  phenomenon  Pororcea. 
The  researches  which  have  been  prosecuted  as  to  the  mass  of  wJler  whidi  loU 
along  these  rivers,  as  well  as  concerning  the  space  over  which  they  run  in  a  given 
time,  neither  having  terminated,  nor  being  likely  to  terminate,  in  any  general  and 
positive  result,!  we  shall  pass  on  to  the  theory  of  lakes. 

lAkM.  I      Extensive  accumulations  of  water,  surrounded  on  all-  sides  by  the  land, 

and  having  no  dirept  communication  with  the  ocean,  or  with  any  sea,  are  called  lakei. 
Lakes  are  of  four  distinct  kinds. 

The  first  class  comprehends  those  which  have  no  issue,  and  which 
do  not  receive  any  running  water.  These  pools  are  generally  very  small, 
and  do  not  merit  much  attention.  Some  of  these,  as  the  Arendt^  in  Tieille  Mazche, 
are  formed  by  the  sinking  down  of  the  circumjacent  lands; J  others,  like  the  lake 
Albano,  near  Rome,  appear  to  be  old  craters  of  volcanos  filled  with  water. 
i^niWeh  I  The  second  class  consists  of  those  lakes  which-  hav^  an  outlet,  but 
flowing  water,  which  do  not  receive  any  runmng  water.  Such  a  lake  is  formed  by  a 
spring  or  rather  by  a  multitude  of  springs,  which,  placed  on  a  lower  level  m  a 
kind  of  reservoir,  are  obliged  to  fill  that  befbre  they  find  an  outlet  for  their  own  wa- 
ters. These  lakes  are  nevertheless  fed  by  little  streams  of  water,  almost  invisible, 
which  descend  from  the  surroimding  lands,  or  from  subterraneous  canals.  Some 
great  rivers  have  lakes  of  this  khid  for  their  source*  These  lakes  are  naturally  situ- 
ated on  great  elevations;  there  is  one  of  this  kind  oh  Mount  Rolando,  in  Corsica, 
which  is  9294  feet  above  the  level  of  the  sea. 

The  ikird  class  of  lakes,  is  very  numerous,  consisting  of  all  such  as 
receive  and  discharge  streams  of  water.  Each  of  the  lakes  of  this  class 
may  be  looked  upon  as  forming  a  basin  for  receiving  the  neighbouriag 
waters;  they  have  in  general  only  one  opening,  which  ahnost  always  takes  its  name 
from  the  principal  river  which  flows  into  it.    But  it  cannot,  in  strict  propriety,  be  said 

« 

•  Pontoppidan,  Histoire  Naturelle  de  la  Norwege,  i.  145. 

t  Riccioli,  G^og.  Reform,  x.  c.  7.    Lulof,  G^og.  Phy.  §338—392.    MarioUe,  Traits  dn 
Mouvement  des  caiix,  &c.  &c. 

t  Lcs  M«-moirc8  citccs  dans  Kant,  Geographic  Physique,  tii.  part  1.  p.  92. 
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dial  these  riters  iracer$e  the  lakee,  as  their  waters  mingle  with  those  of  the  basiti 
over  which  thej  are  diffiued.*  These  lakes  hare  oden  sources  of  their  own,  either 
near  &e  borders,  or  in  their  bottom.  There  are  four  or  five  lakes  of  this  class  in 
N<Hrth  Aznericai  which»  in  point  of  extent,  resemble  seas,  and  which,  notwithstand- 
ing, bjtiie  flow  of  a  contiiiaal  stream  cf  fresh  river  water,  preserve  their  cl^Lmess 
and  sweetsesa* 

The  Jomih  dam  of  lakes  present  phenomciha  much  more  difficult  to  |*LyM  «itko«i 
esqplain*  We  mean  those  lakes  which  receive  streams  of  water,  and  |  ■^<"><>^ 
ofttuQ  greal  riverS)  widiOQt  having  any  vooblb  outlet  The  most  celebrated  of  the9e 
ialiie  CTas^an  S(»;  Asia  contains  a  great  manj  others  besides.  The  Niger,  if  it 
does  not  touch  the  sea,  most  probably  (alls  into  a  lake  of  this  kind,  and  not  into  a 
marsh.  South  America  contains  the  hike  Titicaca,  which  has  bo  efBui,  ^although  it 
receives  another  veiy  considerable  one  into  it  In  short,,  these  lakes  appear  to  be- 
long to  the  interior  of  great  continenls;  they  are  placed  on  elevated  plains,  which 
have  no  sensible  dedivi^  towards  the  sea,  and  which  do  not  permit  these  collections 
of  water  to  open  for  themselves  a  passage  dirough  which  they«may  flow  out  But 
why  do  these  hkes^  which  are  always  receiving  supplies- of  water,  but  have  no  out^ 
let,  why  do  they  not  overflow  flieir  banks?  We  may  answer,  that  with  respect  to 
those  which  \ae  situated  in  a  hot  climate,  evaporation,  as  Halley  observes,  is  suffi- 
cient to  carry  off  their  excess  of  water.  It  remains  to  be  determined,  whether  the 
reasonings  of  this  philosopher  can  with  justness  be  applied  to  a  chmate  so  cold  for 
example  as  that  of  the  Caspian  Sea. 

Let  us,  in  the  firat  place,  observe,  that  the  cjuantity  of  ^yater  which  the  rivers 
pour  into  this  basin,  has  been  exaggerated:  there  are  Ao  other  great  rivers  except 
the  Wolga,  the  laik,  and  the  Eur,  which  flow  into  it;  the  remanider consists  only  of 
smaB  filets.  We  must  add,  that  the  whole  of  the  eastern  coast  scarcely  furmshes 
one  rivulet  to  this  extraordinary  sea.  And  let  us  also  remark,  ("for  in  physical  geo- 
graphy every  &ci  is  wwthy  of  attention,)  that  the  Wolga,  by  no  means  a  deep  river, 
seems  to  be  in  part  absorbed  by  the  ground  which  borders  its  course:  and  it  is  this 
hnmidiQr  which  renders  these  lands  so  distinguished  for  their  fertility,  when  compared 
withlhe  neighboitring  soil.  Finally,  were  we  determined  ta  suppose  that  there  is  a 
disfnroportion  between  the  extent  of  the  Caspian  Sea  and  its  evaporation,  on  the  one 
side,  and  the  volume  of  water  that  it  receives  on  the  other,  (which  we  are  far  from 
allowing,)  we  have  still  to  take  into  account  the  absorption  of  its  waters  by  the  cal- 
careous mountains  which  border  it  towards  the  south  and  south  west  We  know 
how  porous  and  spongy  land  of  this  kind  is.  All  accounts  agree  in  describing  the 
mountains  to  die  south  of  the  Caspian  as  being  still  more  penetrated  with  moisture, 
and  more  abounding  in  springs  than  those  of  MingreUa,  whicb  proves  either  absorp- 
tion, or  (what  is  of  more  consequence,)  a  very  strong  evaporation.  The  insalubrity 
of  the  air  near  these  lakes,  is  another  circumstance  which  still  farther  confirms  the 
opinion  of  Halley.  t  The  physical  phenomena,  which  certain  lakes  present,  have 
always  excited  the  astonishment  of  the  multitude. 

The  periodieal  lakes  are  the  most  common.  Those  which  are  formed  ivriodiaa 
by  excessive  rains,  and  trhich  are  again  driedoip  by  the  rays  of  the  sun,  *■**• 
by  evaporation,  or  infiltration,  appear  to  J)e  scarcely  worthy  of  our  attention.  In 
Europe  these  are  nothing  but  pools,  but  between  the  tropics,  these  pools  sometimes 
cover  spaces  of  <«eYeml  hundred  leagues  in  length  and  breadth.  Such  are  the 
famous  lakes  of  Xaraye$  and  Paria,  inscribed  on  maps  of  America,  and  expunged 
from  them  by  turns;  it  is  probable  that  Africa  contains  a  great  many  of  this  descrip- 
tion. If  there  exist  now  in  the  numerous  cavities  of  ^e  earth  std>tenaneous  lakes 
of  this  kind,  wifd  if  these  communicate  with  other  lakes  which  are  visible,  it  is  easy 
to  imagine  mat  the  watera  of  these  last  may  sometimes  entirely  disappear,  by  sink- 
ing down  into  the  Imsin  of  the  subterraneous  lakes  in  proportion  as  they  dry  up. 
TUs  lower  basin  again  filling  itself  anew,  the  waters  issue  from  it  to  fill  the  superior 
basin.  If,  in  a  supposable  series  of  subterraneous  cavities,  the  last  link  of  the  chain 
Imppen  to  be  a  mass  of  subterraneous  water,  situated  at  an  elevated  level  in  tb 

•  Saussure,  Voyages,  §  10.  j  nergmatiii,  G^">rraphie  Physique,  i.  §  88,  ii.  §  10 
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bosom  of  a  mountain,  the  periodical  return  of  the  waters  in  the  vimble  baBin  nu^ 
be  accompanied  by  a  motion  similar  to  that  of  the  spouting  fountains.  It  is.  by 
means  of  such  hydrauUc  machinery  that  nature  keeps  up  ^e  wonders  of  the  like  of 
Cirknitz'in  Illyria,  and  in  many  others  of  the  same  description. 

The  alleged  regularity  of  these  periodical  returns,  attributed  amongat 
others. to  the  lake  of  Kanten  in  Prussia,  is  not  supported  by  authentic 
testimony..  By  comparing  together  the  observations  made  since  1715,  upon  the 
Caspian  sea,  we  are  convinced  that  this  great  lake  augments  and  diminishes  from  30 
to  35  fbet,  according  to  the  abundance  of  snow  and  rain  in  the  countries  fixmi  which 
it 'receives  its  waters;  but  we  see  at  the  same  time  that  these  changes  fc^ow  no  fixed 
period.*  The- lakes  which  are  supplied  with  vrater  by  the  melting  of  the  snow,  may 
even  change  their  leyel  in  the  course  of  the  same  day,  according  as  the  action  of 
the  sun  had  more  or  less  effect  upon  the  neighbouring  mountains.  It  is  on  this  prin- 
ciple, we  conceive,  that  the  seickes^  or  periodital  risings  and  filings  of  the  lake  of 
Geneva,  should  be  explained.^ 

The  variations  ao^  motions  of  lakes,  which  do  not  depend  upon  an  augmentation 
Lakcswhieh  of  quantity,  pi^esent  ve^  compUcated  questions :  That  any  lakes  cooh 
bSC  See.  municate  under  ground  with  the  sea,  and  owe  their  regular  tides  to  such 

communication,  is  much  to  be  doubted.  The  equilibrium  of  the  atmosphere,  de- 
ranged by  electricity,  or  by  any  other  cause,  may  occasion  water  to  rise  up,  by  alter- 
ing the  pressure  which  retains  it  at  its  leveL  There  is  a  bay  in  lake  Hurqn  where 
electric  clouds  continually  remain,  and  no  traveller  has  ever  passed  it  without  hear- 
ing thunder.|  In  Portugal  there  is  a  pool  near  Beja,  in  Alentejo,  which,  by  its  loud 
noise,  indicates  the  apt>roach  of  a  fttorm.§  Other  lakes  appear  agitated  by  the  dis- 
engagement of  subterraneous  gases,  or  by  winds  which  blow  in  some  cavern  wi^ 
wluch  the  lake  communicates.  Near  Boleslaw,  in  Bohemia,  a  lake  of  unfathomar 
ble  depth,  sometimes  in  winter  emits  blasts  of  Winds  sufficiently  strong  to  raise  up  in 
the  air  pieces  of  ice  several  quintals  in  weight.  j|  Two  considerable  lakes,  Lock 
Lomond  in  Scotland,  and  the  Welter  in  Sweden,  often  experience  during  the  serenest 
weather  violent  agitations.  In  the  Murche  of  Brandenburg,  the  pool  of  Krestin 
oflen  commences  in  fine  weather  to  boil  up  in  whirlpools,  so  as  to-engulph  the  4itt]e 
boats  of  the  fishermen.  IT  Perhaps  the  decomposition  of  calcareous  stones  has  an 
influence  upon  some  of  these  phenomena^ 

In  the  general  history  of  lakes,  fioaUng  islands  occupy  a  great  ^ace  in  the  writ^ 
ings  of  some  geographers.  But  when,  on  the  one  hand,  we  consider  how  many  in- 
accessible marshes  there  are  always  floating  in*  the  veater,  and  notwithstanding^ 
covered  with  brushwood,  and  even  trees;  and  on  the  other  hand,  when  we  consider 
those  beds  of  vegetables,  tho%e  immense  forests  that  are  found  buried,  and  very 
recently  buried,  in  turf  pits,  we  may  then  easily  form  an  idea  of  these  ^afing  isUmd^^ 
which  ^ome  geographers  represent  as*  wonders  of  nature.  They  are  simply  earth  of 
the  nature  of  a  peat,  but  very  light,  sometimes  only  reeds  and  roots  of  trees  inter- 
woven together.  Afler  having  been  undermined  by  the  waters,  they  detach  them- 
selves from  the  bank,  and  from  their  lightness  and  spongy  consistency,  joined  to 
their  inconsiderable  thickness,  they  remain  suspended  and  floating  on  the  stuface  of 
the  waters.** 

The  delightful  Loch  Lo^nond,  in  Scotland,^contains  some  of  these  floating  islands, 
which  are  not  very  uncommon  in  Scotland  or  Ireland.    A  small  la]|e  in  Artois,  near 
Saint  Omcr,  is  covered  with  similar  islands.     The  marshy  lakes  of  Comacchio  pre- 
sent a  great  number. f*]*     The  most  'considerable  that  are  mentioned,  are  those  of 
the  lake  of  Gerdau,  in  Prussia,  which  furnish  pasturage  to  100  head  of  cattle;  and 

4 

* .  Rytchkow.  Topography  of  Oreiibourg,  (in  German,)  i.  166,  167.  PalIas,*TraveIs  In  the 
Sooth  of  Russia,  i.  434.  (in  German.) 

f  JaUabert,  M^moires  de  I'Academie  des  Sciencea  de  Farii,  1741,  p.  32.  Compare  Sana- 
sore,  §§  20—25. 

♦  Carver,  Voyage  dans  Pintericur  d'Aroerique,  etc. 

§  Surges  cit^  par  Bergmann,  G^og.  Phys.  §  99.  I  Acta  Erudita,  1682. 

t  Bernouille,  Arcliives  des  Voyages,  i.  32^.  ••  Pliny,  NatanJ  History,  ii.  c.  95. 

ft  Girolamo  Silvestri,  Treatise  on  Vloating  Islanda,  ancient  and  modem,  (in  Italian.) 
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that  of  the  lake  of  Eolk,  in  the  oountiy  of  Osnabruok,  corered  with  beautiful 
^ms.*  • 

There  are  acmie  floating  islands  which  appear  and  disappear  alter-  I  FiaatinrjMii. 
natelj.  The  lake  Ralang,  in  Smalande,  a  province  of  Sweden,  encloses  |  «*»«*i  i*»«- 
a  floi^iiig  island,  which,  from  1696  to  1766  has  shown  itself  ten  times,  generally  in 
the  months  oi  September  and  October.f  It  is  280  feet  long,  and  220  broad.   There 
is  ao  island  similar  to  it  in  Ostrogothia. 

The  floating  islands  may  have  an  influence  upon  the  formation  of 
the  globe.    Those  which  Plinj  and  Seneca  saw  floating  in  the  lakes  of 
Bolsena,  Btessaoello  and  others,  have  become  fixed.    West  Friezlftnd 
has  a  subterraneous  lake,  which  appears  to  have  been  covered  with  floating  islands, 
that  gradually  united  togeth^,  and  ended  in  the  formation  of  a  sotid  crust;]: 

The  shade  of  thick  forests,  or  high  mountains,  may  prevent  certain  Tempenoire 
lakes,  like  Loch  Winnoch  in  Scotland,  from  getting  rid  of  the  perpetual  ^  ^'^ 
ice  which  covers  them  in  whole  or  in  part  Other  lakes,  always  ruifled  by  the  winds, 
or  stirred  by  the  rivers  which  they  receive,  and  the  springs  which  feed  them,  brave 
all  the  rigours  of  a  cold  climate.  TJie  most  extraordinary  phenomenon  would  be  to 
sea  lakes  freeze  during  summer;  and  this  has  been  related  of  some  in  China;  the 
cause  of  which  has  been  sought  for  in  the  saline  nature  of  the  neighbouring  groiAd, 
but  the  fact  appears  to  have  been  insufficiently  observed,  or  incorrectly  recorded. § 

The  depth  of  lakes  varies  infinitely,  and  cannot  form  &  subject  of  general  physic 
cal  geography.  We  must  be  satisfied  merely  with  contradicting  the  popular  opinion, 
that  there  are  lakes  without  a  bottom.  Those  which  have  been  considered  as  such 
owe  this  character  solely  to  the  existence  of  cdrrents  which  carry  along  with  them 
the  lead  attached  to  the  sounding  line.  We  must  not /eckoni6  fabulous  Uie  accounts 
of  lakes  with  double  bottoms,  which  are  said  to  be  found  in  Jemptia  or  Jemptland, 
in  Sweden  and  elsewhere. ||  It  has  been  supposed,  that  .a  crust  interwoven  i^h 
roots,  similar  to  the  floating  islands,  may  exist  at  the  bottom  of  a  lake  and  by  either 
risipg  or  sinking,  may  make  the  depth  vary  in  appearance.. 

Such  are  the  principal  observations  we  have  to  make  upbn  the  origin  I  chemical  oa- 
and  motion  of  springs,  rivers,  and  lakes.  We  are  now  to  consider  them  |  *«»»««f  *•««»• 
with  relation  to  their  chemical  nature.  We  have  already  remarked  the  property 
K^ch  water  possesses  of  absorbing  atmospheric  air.  It  is  estimated,  that  fresh 
water  generally  holds  in  solution  ^ V  ^^  ^^  weight  of  air.  A  certain  tune  is  necessary 
before  it  becomes  saturated  with  salt,  and  all  the  elements  of  atinospheric  air  are 
not  absorbed  by  water  with  equal  readiness.  Pure  oxygen  unites  most  e^ly  with 
it:  The  good  quality  of  fresh  water  consists  in  bemg  completely  saturated  with  oxy- 
gen, which  must  be  frequently  renewed  by  the  running  and  agitation  of  the  water. 
Its  bad  quality  arises  either  from  the  alteration,  or  the  superabundance  of  the  oxy- 
gen; and  each  of  these  states  announces  the  presence  of  a  heterogeneous  substance 
in  water,  capable  of  absorbing  more  oxygen,  or  of  altering  ^t.  These  heterogeneous 
Substances  are  earthy  salts,  sulphur,  lime,  gravel,  and  mud. 

These  principles,  completely  established  by  modem  chemistry,  would 
lead  us  to  beUeve  that  the  influence  of  local  exposure  upon  Che  nature 
(^waters  is  as  powerful  as  Hippocrates  has  represented  it  IT  Waters  exposed  to 
the  rising  sun^  says  he,  are  limpid,  inodorous,  soil,  and  agreeable  to  drink,  because 
the  sun  at  its  rising  corrects  them  by  dissipating  the  fogs  of  the  morning  which  may 
have  mingled  with  them.  Waters  lying  towards  the  setting  aun  are  destitute  of  this 
Vantage,  and  are  not  timpid.  *  Those  which  flow  towards  the  souths  and  are  ex- 
posed to  hot  winds,  should  be  brackish,  not  very  deep,  and  cops^qucntly  hot  in  sum- 
mer and  cold  in  winter,  and  hkely  to  enervate  man,  and  to  render  him  liable  to  seve- 
ral maladies.  Lastly,  waters  having  a  northern  exposure,  should  in  general  be  cold, 
hard  and  unpleasant,  the  use  of  them  drains  away  the  milk  fi'om  wom^i,  and  ren- 

*  Kmnt  G^ographie  Phynque,  il.  part  i.  p.  114. 
t  Bergmtnn,  G^ognpbie-Pbysique,  ii.  238. 

*  Annals  of  the  Prussian  Monarchy,  1799,  p.  292,  (in  German.) 

§  M^moire  de  TAcademie  des  Sciences,  1712.  I  Bergmann,  §  93. 

1  Traits  des  Airs^  des  £;aux,  ct  des  Meux,  ^  9,  20,  22,  25.    £dit  de  Corny. 
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ders  thom  barren.  Such  is  tho  system  of  Hippocrates ;  but  wc  ought  not,  ^th  the 
blind  admirers  of  that  eyunent  physician,  to  extend  its  appheation  too  widely;  for  it 
is  connected  with  his  ideas  upon  the  particular  nature  of  winds,  and  these  ideas  con- 
tain only  local  truths,  apphcable  to  Greece  and  Asia  Minor. 

The  waters  of  marshes,  pools,  and  &11  those  which  stagnate  under 
•ground,  are  unwholesome ;  they  dissolve  azotic  and  hydrogen  gase^, 
arising  from  the  4ecompo6ition  of  plants,  insects,  and  fishes.  The  fiurrounding 
atmosphere  is  loaded  with  these  noxious  gases.  They  who  live  near  marshes,  and 
who  drink  the  waters,  lead  a  miserable  life,  never  acquu^  strength,  and  prematurely 
feel  edl  the  infirmities  of  age. 

In  Salogne,  (in  France,)  to  .go  no  farther  in  quest  of  an  example,  the  stagoant 

humidity  gives  to  the  natives  pale  countenances,  languishing  eyes,  and  a  weak  voice.* 

Stagnant  waters  almost  always  absorb  a  great  quantity  of  fixed  air,  ok  caii>oiiic 

acid  gas;  for  Uiis  gas  is  carried  by  its  gravity  towards  the  surface  of  the  waters,  aod 

does  not  disengage  itself. 

The  water  cfhUU  and  motmlotrv,  difiers  m  qualify,  according  as  it  filters 
through  banks  of  pure  rock,  of  schist,  of  quartz,  or  of  sand,  firom  all 
which  substances  it  can  scarcely  derive  ally  property  whatever ;— or,  as  it  flows  over 
b^is  of  po(^tf  earth,  which  it  neither  draws  along  with  it  nor  dissolves ;-— or,  lastly, 
as  it  traverses  ^ound  vdiich  is  calcareous,  marly,  gypseous,  impregnated  wiUi  mag- 
nesia, salt,  or  bitumen.  Waters  of  the  kind  last  menttoned  Are  ^ways  very  mudi 
mixed  with  heterogeneous  substances,  and  for  the  greatest  part  of  the  year  are  bard, 
lurfoid,  and  unwholesome,  at  least  if  daily  used.  Hippocrates,  Homer,  and  Phi* 
tarch,  have  long  ago  condemned  the  use  of  them*!  Those  waters  which  iiave 
clayey  bottoms  are  Siermost  comQion;  they  unite  those  qualities  which  are  essential 
to  salubrity.  Thosfe  which  flow  from  the  hard  rock  are  still  more  pure  and  limpid, 
as  they  must  undergo  a  process  of  filtration  in  wearing  their  way  over  a,  stony  bed. 
waten  of  |  The  woters  of  lakt^  being  derived  firom  springs  and  rivers,  partake  of 
^'^^^  their  diflerent  qualities.     There  are  some  lakes  whose  waters  are  ex- 

tremely limpid,  siich  as  the  lake  of  Geneva,  and  that  of  Wetter,  in  Sweden;  in  the 
latter,  a  farthing  may  be  perceived  at  the  bottom  of  the  lake  at  120  feet  depth;  but 
the  lakes  whose  waters  are  motionless,  or  saline,  or  bituminous,  may  be  looked  upon 
as  equally  unwholesome  with  those  of  marshes. 

Rirer  w«ier.  |  *  The  woUtb  ofrwer^  contain  some  very  heterogeneous  elements,  which 
seem  necessarily  to  counteract  each  other;  and  it  is,'periiaps,  as  much  owing  to  this 
reciprocfd  destruction  of  pernicious  principles,  as  to  continual  motion,  that  river  water 
is  so  generally  serviceable  to  the  wants  of  man,  and  supports  the  fireshness  and  pu- 
rity of  the  atmosphere  wherever  ihey  flow.  It  often,  however,  forms  a  sediment  of 
gravel  and  mud;  and  Hippocrates  ioiagined,  that,  when  used  as  a  constant  beverage, 
it  produced,  amongst  other  maladies,  that  of.  the  8tone.| 

WeiiwMer.  |  Well  water,  by  remaining  too  long  motionless,  fi^uently  acquires  the 
bad  qualities  of  stagnant  waters. 

9m  wum;  I ;  Sea  iMier  acts  as  an  emetic  with  us,  but  the  inhabitants  of  the  Island 
of  Paques,  in  the  Pacific  Ocean,  make  it  their  conmion  beverage.  Amongst  the  air 
BmSfk  water.  |  moapheric  waters,  those  composed  of  rain  are  the  most  wholesome  on  ac- 
count of  their  soilness,  variety,  and  lightness.  Hippocrates  has  justly  observed  the 
admirable  process  which  nature  employs  in  distilling  the  vapours  raised  from  the 
earth  by  the  action  of  the  sun.  These  vapours  are  agitated  and  rolled  about  in  all 
directions;  their  more  earthy  and  turbid  parts .  sep&rate,  and,  sinking  by  their  own 
weight,  form  fogs ;  the  remainder,  more  subtle  and  more  light,  is  still  more  completely 
dissolved  by  the  solar  heat  It  is  of  this  remainder  that  the  drops  of  rain  are  formed. 
But  the  first  rain  that  falls  after  a  long  drought,  in  passing  through  the  air,  becomes 
charged  with  a  great  number  of  heterogeneous  substances,  and  consequently  gets 
very  impure  befofe  it  reaches  the  earth.  The  drops  which  follow  are  not  subject  to 
this  inconvenience,  but  cdl  rain  water  is  liable  to  be  soon  corrupted. 

*  M^moire  de  la  Soci^t^  Royale  de  Medicine,  1776,  p.  61—72. 
t  Hippocrates,  L  c.  §  35.  et  le  Commentaire  de  Coray,  p.  107. 
i  Uippocrates,  1.  c,  §  51,  and  et  1q  ComnAentalre  de  Coray,  134. 
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iSnoto  and  %u  wtUer  have  an  origin  very  different  from  that  of  rain  I  Soowndita 
water.    For  snow  and  ice  being  formed  by  the  absence  of  caloric^  are  |  ^*^' 
consequently  destitute  of  the  more  subtle  *parts  of  water.    Water,  therefore,  in  whidi 
Uiese  substances  are  dissolved,  ought  to  be  harder  and  heavier  than  •  that  of  rain. 
Accord^  to  the  most  authentic  accounts,  the  use  of  such  water  occasions  swellings 
in  the  throat  and  other  tumours.* 

The  more  water  is  mixed,  the  heavier  it  is.    The  following  compara-  I  wdiia  qTva- 
tive  statements  are  taken  from  Bergmann.  |  ^'^ 

AaifUed  UMiler  weighs, 1,000 

4>rmg  100^  of  the  purest  kind,    •••-••  1,001  to  1,005 

Sioerwahrj        -- 1,010 

Seawaier^  -.-.....•..  1,012 

8iag$umi  wo/er,  -        * 1,102 


MiiMnl 

WftWtS* 


i»ftten. 


After  having  considered  the  qualities  of  common  waters,  we  shall  now 
make  some  observations  upon  mineral  waters^  that  is  to  say,  those  wa<* 
ters  which  are  combined  with  certain  substanoes  of  the  mineral  kiiigdom,  in  a  quan- 
tity  sufficiently  considerable  to  give  them  lioth  taste  and  colour,  properties,  the  ab- 
sence of  which,  constitutes  the  essential  and  distinguishing  characteristic  of  fresh 
water.  These  extraneous  substances  are  either  found  in  a  state  of  very  subtle  me- 
chanical division,  or  in  that  of  a  complete  chemical  solution.  It  is  extremely  diffi- 
cult, even  by  the  most  careful  analysis,  t6  ascertain  exactly  the  proportions  in  which 
they  are  combined.f  They  can,  therefore,  oiily  be  classed  in  a  manner  far  from 
being  strict.  Acids  easily  combine  with  water,  but  they  as  rapidly  incorporate  with 
any  saline,  earthy,  pr  metallic  substance,  so  that  acidulated  or  gasepus  waters  scarcely 
ever  contain  fi*ee  unmixed  acid.  Th«  spring  of  Latera,  32  miles  from  I  Addniatod 
Yiterbo,  and  that  of  Selvena,  46  miles  from  Sienna,  are  produced  as  ex-  I  ^^^^ 
amples  in  which  the  free  sulphuric  acid  is  combined  with  water.;];  Tne  iakes  of 
Cherchiaio,  of  Castel  Nuovo,  and  Monte  RotoQdo,  also  in  Italy,  present  the  free 
boraeic  acid  ;§  but  these  are  rare  cases.  Carbonic  acid  is  mot  with,  almost  free,  in 
the  spring,  called  Sawerlmg^  near  Carlsbad  in  Bohemia.  ||  The  waters  of  this  spring 
contain  a  quantity  of  the  acid  equal  to  their  own  volume ;  those  of  Selz  or  Seltzer^ 
commonly  contain  only  ^;  those  of  Pyrmpnt  i;  and  those  of  Spa  ^. 

The  acidulated  ferrugincius  or  chalybeate  waters  are  the  most  com- 
mon. We  could  reckon  some  hundreds  in  France  and  Germany.  The 
acid  in  these  is  combined  with  ferruginous  ochre:  we  also  find  magnesia,  glauber 
salts,  vegetable  alkali,  and  muriate  of  soda,  so  that  an  imitation  of  them  is  very^asy^ 
Bergmann  made  some  forty  years  ago  for  his  own  use,  and  that  of  his  friends.  Tbo 
simple  chalybeate  waters,  such  as  those  at  Forges  and  Aunmle,  are  still  more  com- 
mon. Those  of  Passy  contain  vitriol  or  sulphate  of  iron,  and  become  black  with 
^Btringent  vegetables.  Bitter  toaters  are  charged  with  sulphate  of  magnesia;  such 
are  those  of  SeidUtz  and  Epsom.  The  8tem>es  of  Siberia,  to  the  north-east  of  the 
Caspian  Sea,  hai»e  a  number  of  lakes  of  this  kind.  They  almost  form  a  chain  from 
the  Euma«nd  Bas  Wolga,  reaching  beyond  the  Jenissei.lT  Near  these  pools  tber# 
are  some  which  contain  aftali  or  carbonate  of  soda;  In  the  plains  of  Hungary  the 
aame  abundance  of  bitter  waters  is  found*  Perhaps  this  is  a  preperty  conmion  to  aQ 
the  basins  of  the  ancient  mediterranean  seas.  Muminous  waters  are  not 
vety  numerous;  we  mention  only  those  of  Bath  in  England,  of  Crems 
and  of  Halle  in  Grermany,^^  and  two  or  three  in  Russia.  The  soapy  springs  owe  their 
properties  to  a  small  proportion  of  clay,  which  often  floats  on  the  sur&ce  like  grease* 

*  Forster>  in  Comment,  de  Reb.  in  Scient.  Natural,  et  Medic.  Oestis,  xxiv.  224.    Comp.  ibid. 
SoppL  Decad,  i.  p.  453. 

.  f  Bergmann,  Q6og.  Phys.  §  §  73,  74,  SIT,    Id.  de  Ajialjsi  a<iuanim  in  Opusc.  Cbimico-Phyt, 
1*  Uydrctoffie  de  Wallerius,  (in  Swediih;)  de  Monnet,  (in  French;)  d^Otto^  (m  German.) 

i  Vandeui,  de  Tbermis  agri  Patavini.  Bergmann,  i.  346. 

S  LaToiiier,  Traits  El^entaire  de  Cbimie,  i.  266.    Fourcroy,  El^mens  de  Chimie,  i.  500. 

I  Klaprotb,  M^m.  de  Cbimie,  i.  320.  1  Georgi,  Deaoription  de  hi  Buisie,  iiL  23—26. 

••  Richter  dans  Crcll,  AnmO.  de  Chimie,  1788,  No.  iv.  p.  324. 
Vol.  I.— T 
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The  formation  of  the  acidulated  waters  is  one  of  those  daily  operations  of  nature, 
which  has  been  subjected  to  the  scrutiny  of  science.  Running  waters  find,  in  the 
bosom  of  the  earth,  acidiferous  substances;  the  acids  of  which  eitiier  disengajge  them- 
selves by  their  affinity  to  water,  or  by  the  fermentation  which  a  stronger  acid  causes 
among  the  weaker  acids.  This  chemical  process  is  perpetually  renewed.  LimCi 
which  contains  two-fiflhs  of  its  weight  of  carbonic  acid,  supplies,  in  abundance,  mi- 
neral waters  with  this  acid,  which  constitutes  then*  general  basis.*  Sulphuric  acid 
is  disengaged  from  pyrites,  which  are  very  widely  distributed  over  the  earth.f  Wa- 
ters impregnated  with  this  acid,  will  dissolve  iron,  lime,  magnesia,  in  a  word,  almost 
all  substances.  Silex  itself,  which  for  a  long  time  was  considered  as  insoluble  in 
water,  is,  howeveri  found  dissolved,  not  only  in  the  boiUng  water  in  die  neighbour- 
hood of  volcanos,  as  in  the  springs  of  the  Geyser  and  RaiSkum  in  Iceland,  but  also  in 
springs  of  a  moderate  temperature,  and  even  in  common  water.|  It  was  at  first 
imagined,  that  silex  became  soluble  only  by  its  combination  with  the  mineral  alkali, 
as  in  the  Geyser ;  but  it  has  been  provecLthat  it  is  soluble  by  itself.  Mineral  waters 
do  not  remain  in  that  state,  in  winch  a  first  chemical  operation  placed  them;  in  their 
flowing  or  filtering,  they  sometimes  meet  with  a  salt,  and  sometimes  an  acid;  and 
these  difierent  sabstances,  by  unitiiig,  separating,*  or  changing,  according  to  thw 
affinities  with  the  basis  of  mineral  waters,  communicate  qualitiea  to  them,  which 
serve  to  vary  to  infinity  their  chemical  and  medical  nafUre. 

p^jIjj,^^^.  We  must  not  imagine  that  these  combinations  are  all  of  them  salu- 

waters.  brious.     Without  mentioning  those  sulphurous  or  carbonic  fumes  which 

arise  from  several  waters,  it  appears  very  certain  that  there  are  several  springs  im- 
pregnated with  arsenical  and  mercuml  vapours.  But  it  is  wisely  and  beneficially 
arranged,  tiiat  if  should  be  almost  always  under  large  masses  of  rock  that  these 
frightful  kboratories  are  buried,  in  which  nature  sustains  a  poisonous  character.  §  Ac- 
cording to  Bergmann,  arsenic  before  it  can  be  dissolved,  requires  14  or  15  times  its 
own  weight  of  hot,  and  90  times  of  cold  water,— a  circumstance  which,  joined  to  tiie 
rare  occurrence  of  this  destructive  mineral,  renders  arsenical  springs  extremely  un- 
common. 

There  are  also  simpje  metallic  waiersy  that  is  to  say,  those  in  Which 
minute  particles  of  metal  are  suspended,  and  which,  not  being  combined 
with  the  fliiid,  are  gradually  deposited.  Besides  the  common  cementatory  waters, 
as  they  are  termed,  which  yield  iron  and  copper,  some  are  mentioned  which  have 
formed  a  deposit  of  argentiferous  lead  in  a  mine  of  Konigsberg.  The  auriferous 
rivers  do  noi  even  retain  the  particles  in  suspension ;  they  roll  along  grains  of  gold 
detached  from  some  rock.  These  waters  are  not  mineral  in  the  proper  sense  of 
the  word. 

saicwtten.  (  Salt  tracers,  or,  to  use  the  modem  term,  mwriaied  waters,  are  perhaps 
the  most  common  of  all ;  but  they  rarely  exist  in  a  state  of  perfect  purity.  They  oc- 
cur in  abundance  along  the  Carpathian  and  Uralian  mountains,  and  in  genera]  io  the 
zone  comprised  between  the  60  *>  and  30°  parallels  of  northern  latitude.  More  to 
the  north  they  are  hardly  ever  found;  farther  towards  the  south,  crystaUized  salt 
abounds  in  certain  regions,  as  in  the  great  desert  of  Africa;  but  we  find  ooly  a  few 
salt  springs  there.  It  is  equally  in  the  temperate  zone  of  the  north  that  the  9alt  lahs 
are  abundant.  The  central  part  of  Asia  has  a  vast  niunber  of  them. 
Theitorifgn.  |  Whence  comes  that  saline  quaUty  which  generally  characterizes  stag- 
nant lakes?  Smne  say  that  the  soil  in  the  neighbourhood  has  been  originally  im- 
pregnated with  salt  This  no  doubt  is  one  way  of  removing  the  difficulty:  it  would, 
however,  be  no  easy  matter  to  point  out  the  enormous  banks  of  salt  which  this  hypo- 
thesis necessarily  requires.  Others  consider  all  these  salt  lakes  as  the  remains  of 
tiie  ancient  ocean,  which,  in  order  to  substantiate  our  IheoiHes  of  the  earth,  must  be 
supposed  to  have  formerly  covered  the  globe.  But  why  should  the  ocean  have  par^ 
ticularly  affected  these  regions?  Why  are  not  all  the  lakes  left  salt  and  brackish  from 
the  same  cause?    It  is  the  opinion  of  very  able  and  accurate  observers,  especially  of 

* 

*  Bergmann,  G^og.  Physique,  i.  370.  f  Klaproth,  M^m.  de  Chimie,  i.  316. 

Bergpnann,  Dissertation  sur  la  Source  d'Upsala.  Klaprotb,  M^m,  de  Cbimie,  i.  340.  tgq,  119. 
Yarenius,  G6ographie  Generale,  ch.  17.  prop.  12. 
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Halley,*  that  all  the  lakes  which  receive  a  great  quantity  of  fresh  water,  and  which 
are  in  a  state  of  stagnation,  must  have  a  brackish  or  salt  taste,  from  the  corruption 
of  their  waters,  and  from  the  decomposition  of  animal  and  vegetable  substances  which 
the  rivers  carry  thither.  There  is  only  one  objection  to  which  this  opinion  is  liable. 
We  may  ask,  why  do  not  the  saltness,  and  especially  the  bitterness  of  these  lakes 
progressively  augment?  But  is  it  not  possible  in  some  measure  to  unite  these  three 
opmions?  We  will  grant  that  ihe  ancient  sea  did  cover  those  countries ;  and  we  will 
8i^)pose  it  to  have  disappeared  frcnn  the  influence  of  absorption  or  evaporation,  and 
not  in  consequence  of  any  efilux  either  sudden  slow.  We  shall  then  say,  that  cer- 
tain soils  being  qiore  compact,  more  glutinous,  more  cold ;  in  a  word,  soils  consti- 
tuted in  a  particular  manner,  would  be  able  to  retain  in  greater  quantity,  the  saline 
particles  of  the  ancient  sea,  which  were  already  crystallized;  finally,  tlie  cloroni[)o-  *^\ 
sition  of  fresh  waters,  and  of  animal  or  vegetable  substances,  so  far  as  it  goes,  ou^^^it 
to  produce  salt  '  With  respect  to  the  question,  why  the  saltness  does  not  increase, 
it  would  be  wiser  perhaps  to  acknowledge^  that  the  causes  of  this  circumstance  are 
act  known. 

The  heat  which  mlphureous  waters^  or  those  charged  with  hydrogen 
sulphurated  gas  generally  experience,  has  been  explained  in  different 
ways.  Common  opinion  attributes  this  phenomenon  to  the  decomposition  and  com- 
bustion of  the  pjrrites  over  which  the  wa^rs  pass ;  but  it  may  be  just  as  possible, 
that  beds  of  burning  coal  may  act  an  important  part  here.f  Whatever  the  c^use  may 
be,  hot  springs  are  certainly  one  of  the  most  curious  phenomena  in  physicial  geo- 
graphy: their  heat  risqs  sometimes  to  an  astonishing  degree.  The  spring  of  Krab- 
hmd,  in  Iceland,  mounts  even  to  103  degrees  of  the  centigrade  thermometer  of 
Celsius. 

The  most  magnificent  of  these  springs  is  the  great  Oeyser  in  Iceland,  which  rises 
ap  in  the  form  of  a  pjnramid  of  water  and  foam,  nfore  than  lOO  feet  high;  and  the 
Sirokj  in  the  vicinity  of  the  Greyser,  that  spouts  up  like  a  stream  of  water  from  a 
pump,  to  a  still  greater  height  J  This  polar  island  beholds  rivulets  of  hot  water 
laving  its  shores,  which  are  girdled  with  floating  ice. 

There  are  some  waters  which  are  capable  of  taking  fire  without  being  I  2]fgJJ[22 
hot.  Sometimes  they  contain  inflammable  or  hydrogen  gas,  disengaged  |  He. 
from  mines  of  iron,  zinc,  xmd  tin,  dissolved  by  the  sulphuric  and  muriatic  acids. 
Such  are  the  fountains  of  Porretta-Nuova,  Barigazo,  and  others;  such  is  the  rivulet 
near  Bergerac,  which  can  be  set  on  fire  by  lighted  straw.§  Sometimes  these  waters 
are  mixed  with  pitch,  or  bitumen,  especially  with  naptha  and  rock  oil,  which  in  gen^ 
ral  float  on  the  surface,  and  bum  in  the  bosom  of  water;  this  is  seen  at  Bakou,  and 
in  several  places  in  Persia.  The  burning  lake  of  Iceland  appears  to  belong  to  the 
first  class,  and  it  is  not  improbable  that  it  may  have  sometimes  taken  fire  of  itself. 
Persons  deserving  of  credit  assert,  that  they  hasre  seen  the  ignis  fatftus  fluttering  on 
the  surface  of  the  lake  Wetter  in  Sweden. 

hcruiting  waiera  ought  to  be  carefully  distinguished  from  those  pos- 
sessed of  a  fttrifying  proper^.  These  last,  charged  with  siUceous^  par- 
ticles extremely  minute,  penetrate  the  pores  of  wood  apd  other  substances,  and  sub- 
stitute for  the  elements  of  these  bodies,  other  crystallized  elements  arranged  in  the 
same  manner.  This  property  shows  itself  stonger  than  any  where  else  in  Lough 
^eagh  in  Ireland,  and  in  some  few  springs  ;||  but  most  waters  possess  it  in  a  cer- 
tain degree.  The  Danube  and  the  Pregel  petrify,  in  the  course  of  some  ages,  the 
stakes  which  are  planted  in  them. 

heruaiing  wUera  act  in  a  more  evident  manner,  by  depositing  like  a    inenitiaK 
crust  the  earthy  particles  with  which  they  are  loaded.     The  spring  of    ^"«*' 
Guancavelica,  id^ch  by  depositing  calcareous  sediments,  frumishes  the  rough  stones 
of  ^ddch  the  neighbonring  towns  are  built;   the  beautiful  alabaster  formed  by  the 
baths  of  SU  Philippe  in  Tuscany,  and  by  a  hot  spring  near  Tours;   the  deposits, 

*  Philoaopfeiical  TranBactions.  f  Kbproth,  H^m.  do  Chimie,  i.  313. 

\  See  afterwards  the  Deacription  of  Iceland. 

^Wmoires  dePAcadteie  aes  Sciences  de  Paris,  1699,  p.  26. 

I  Bruckmaun,  Magasin  de  Hambourg,  156,  iv.  503,  etc. 
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known  under  the  name  of  mgar-plums  of  TVooIt ;  the  magnificent  basin  wUeh  the 
springs  of  Carlsbad  have  constructed  for  themselves ;  and  manj  more  examples  mif^ 
be  referred  to,  but  it  wovM  be  unnecessary  and  superfluous  to  illustrate  so  simple  « 
fact  Let  us  rather  observe,  that  this  quedity  of  incrustationi  belonging  more  par- 
ticularly to  hot  springs,  is  likewise  found  in  several  that  are  cold. 

The  ordinary  deposits  consist  of  calcareous  tufa  or  sand-stone*  The  Geyser  de- 
posits a  siliceous  tufa.  These  observations  may  suffice  for  the  theory  of  the  soft 
mineral  waters  collected  upon  the  surface  of  the  soUd  earth.  A  more  exienanre 
scene  now  invites  us,  the  immensity  of  the  ocean. 


BOOK  XIV. 

of  the  Theory  of  Geography.     Of  the  Sea^  and  Sea^Water.     Of  TOat 

and  Currents, 

Thk  sea  is  one  of  the  most  important  subjects  of  physical  geogri^y. 
^'^^^^  I  The  ocean,  by  its  exhalations,  which  refresh  and  moisten  the  air,  sup- 

ports vegetable  life,  and  furnishes  the  necessary  supply  to  those  valuable  canals  of 
running  water,  which  though  constantly  flowing,  never  become,  empty.  Without  the 
kindly  mfluence  of  these  vapours,  which  every  moment  escape  from  the  surface  of 

'  the  sea,  all  the  earth  would  languish  like  a  desert;  the  drying  up  of  the  ocean,  whe* 
ther  slow  or  rapid,  would  probably  be  sufficient  to  reduce  all  organized  nature  to  a 
state  of  annihilation.  That  vast  mass  of  water  is  equally  usefud  for  absorbing  and 
decomposing  a  great  quantity  of  noxious  gas,  and  animal  and  vegetable  remiuns. 

i  The  ocean  too,  by  aflbrding  increased  facilities  to  commerce,  secures  |he  advantages 
of  neighbourhood  to  nations  which  so  many  Ipfly  mountains  and  so  many  rapid  rivers 
seemed  to  have  separated  for  ever  from  each  other. 

tf  We  have  treated  of  the  varied  appearances  of  coasts  which  form  the  common 

boundaries  of  sea  and  land.  As  to  the  bottoin  of  the  basin  of  the  sea,  it  seems  to 
have  inequahdes  similar  to  those  which  the  surface  of  continents  exhibits;  if  it  were 
BocMm  oftfet  I  dried  up,  it  would  present  mountains,  valleys,  and  plains.  It  is,  more- 
"B^  I  over,  inhabited  almost  throughout  its  whole  extent,  by  an  immense  quan- 

ti^  of  testaceous  animals,  or  covered  with  sand  and  gravel.  It  was  thus  that  Donad 
found  the  bottom  of  the  Adriadc  sea;  the  bed  of  testaceous  animals  there,  according 
to  him,  is  several  hundred  feet  in  thickness.*  The  celebrated  diver  Pescecola,  whom 
the  Emperor  Frederic  IL  employed  to  descend  into  the  strait  of  Messina,  saw  there 
with  horror,  enormous  polypi  attached  to  the  rocks,  the  arms  of  which,  being  several 
yards  long,  were  more  than  sufficient  to  strangle  a  man.!  In  a  great  many  places, 
the  madrepores  form  a  kind  of  petriixed  forest,  fixed  at  the  bottom  of  the  sea,  and 
irequendy  too,  this  bottom  plainly  presents  different  layers  of  rocks  and  earth.  The 
granite  rises  up  in  sharp  pointed  masses* 

Near  Marseilles,  marble  is  dug  up  from  a  submarine  quarry.  There  are  also  bitu- 
minous springs,  and  even  springs  of  fresh  water,  that  spout  up  from  the  depths  of 
the  ocean;  and  in  the  gulf  of  Spozia,  a  great  spout  or  fountain  of  fresh  water  is  seen 
to  rise  like  a  liquid  hill^  Similar  springs  funush  the  inhabitants  of  the  town  of  Ara* 
dus  with  their  ordinary  beverage.  § 

On  the  southern  coast  of  Cuba,  to  the  south-west  of  the  port  of  Batabano,  m 
the  Bay  of  Xagua,  at  two  or  three  miles  from  the  land,  springs  of  fresh  water  gush 
up  with  such  force  in  the  midst  of  the  salt,  that  small  boats  cannot  i^roach  them 

*  Donatl,  Storia  Naturale  Karina  del  Adriatico.    Marsigli,  Histoire  Phyiique  de  le  Mer. 
f  Kircher,  Mundus  Subterraneous,  1.  ii.  c.  15. 

SpaUanzani,  Journal  de  Physiqae,  July,  1786. 

SU-abo,  Gcog,  1.  xvi.  p,  753.  edit.  Caiant.  2«-    Comp.  Pliny,  Hist.  Hat  v.  31.  ii.  103. 
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iriih  s^fet/s  the  deeper  you  draw  the  water  the  fresher  you  find  it.^  It  has  heen 
d)senredy  that  in  the  neighbourhood  of  steep  coasts,  the  bottom  of  the  sea  also  sinks 
down  suddenly  to  a  considerable  depth,  whilst  near  a  low  coast,  and  one  of  gentle 
dediyity,  it  is  only  gradually  that  the  sea  deepens.f 

There  are  some  places  in  the  sea  where  no  bottom  has  yet  been  found. 
Bat  we  must  not  conclude  that  the  sea  is  really  bottomless;  an  idea, 
which^  if  not  absurd,  is  at  least  by  no  means  conformable  to  the  analogies  of  natural 
science.  The  mounta&is  of  continents  seem  to  correspcmd  with  what  are  called  the 
abysses  of  the  sea;  but  now,  the  highest  mountains  do  not  rise  to  20,000  feet*  It  is 
true,  that  they  have  been  wasted  down  and  lessened  by  the  actioii  of  the  elements; 
it  may,  therefore,  be  reasonably  concluded,  that  the  sea  is  not  beyond  30,000  feet  in 
depth;  but  it  is  impossible  to  find  the  bottom  even  at  one-third,  of  this  depth  with 
our  little  instruments.  The  greatest  depth  that  has  been  tried  to  be  measured,  is  that 
found  in  the  northern  ocean  by  Lord  Mulgrave;  he  heaved  a  very  heavy  sounding 
lead,  and  gave  out  along  with  it  cable  rope  to  the  length  of  4,680  feet,  without  find- 
ing the  bottom. 

The  level  of  tiie  sea  is,  generally  speaking,  the  same  every  where.  |  Level  of  ku. 
This  arises  from  the  equal  pressure  in  every  direction  which  the  particles  of  a  fluid 
exercbe  upon  each  other.  The  ocean  considered  as  a  whole,  has  then  a  spherical, 
or  rather  a  spheroidical  surface,  which  may  be  considered  as  the  true  surface  of  our 
planet  The  only  exception  to  this  position,  )nay  perhaps  be  found  in  gulfs  and  in- 
land seas,  which  have  only  a  slight  communication  with  the  ocean.  In  these  parts 
of  the  sea,  the  level  of  the  water  hiay  sometimes  be  a  little  more  elevated  than  in' 
the  ocean.  It  is  alleged  that  the  Dutch  found  tiie  level  of  the  gulf  of  the  Zuyder- 
zee  considerably  higher  than  the  North  Sea.  J  It  appears  more  probable,  that  the 
Arabian  Gulf  is  more  elevated  than  the  Mediterranean,  and  that  in  general,  small 
portions  of  the  sea  open  only  to  the  east,  have  a  higher  level  on  account  of  the  accumu- 
lation of  the  waters  driven  into  these  gulfs,  as  into  an  alley,  without  an  outlet,  by 
the  general  movement  of  the  sea  from  east  to  west,  a  movement  of  which  we  shall 
hereafter  speak.  There  are  also  mediterraneiem  seas  where  the  level  of  the  waters 
change  with  the  seasons.  The  Baltic  and  Black  Sea  swell  in  the  spring  from  the 
abundance  of  waters  which  the  rivers  bring  along  with  them:  These  two  interior 
seas  approach  more  nearly  the  nature  of  Iwes,  whidh  have  generally  a  higher  level 
than  the  ocean.  ' 

Sea  water  contains,  beside  pure  water,  several  extraneous  substances,  in  propor- 
tions which  vary  in  different  placed. 

Mmiatic,  or  marine  acid,  vitriohc,  or  sulphuric  acid,  fixed  mineral 
alkaH,  magnesian,  and  sulphated  lime,  form  in  general  die  component 
parts.     By  boiling  or  by  evaporation  in  the  air,  common  salt  is  obtained,  (muriate  of 
soda,)  which  is  preferred  for  salting  meat,  to  die  salt  of  springs.     The  saltness  and 
bitterness  of  sea  water,  renders  it  disagreeable  to  the  taste,  and  unfit  for  the  use  of 
man. 

Hie  saltness  of  the  sea  seems  in  general  to  bo  less  towards  the  poles, 
than  under  the  equator.  There  are,  however,  exceptions  in  certain  coun- 
tries, and  generally  in  all  gulfs  which  receive  a  great  many  rivers.     The  following 
observations  upon  this  subject  are  from  Bergmann.§ 

Near  Iceland,  the  sea  contains  of  salt,    -  -        -        -  i\  to  ^  of  its  weight. 

Near  the  coasts  of  Norway,  North  Sea, II  ...  ^^g  ...    |> 

In  Ike  Kattegat,  near  Watberg,ir    -        -  -        •        -  —  ••'  tV 

In  the  Baltic  Sea,  -        -        -        -  -        -        •  —  —  -^ • •••• 

^  Humboldt,  'na>leatix  de  U  Nature,  i.  335. 

f  IHioipier*  Voirage  roood  the  world,  il  119.,    Poatoppidan,  Natuiml  Uiitory  of  Norway,  L 
109,  On  Danish.) 
t  Varenios,  General  Geography,  p.  101,  edit,  of  Newton. 

i  Physical  G^og.  L  43L    Comp.  Ingenhousz,  Experiments  up(Hi  Vegetablet,  p.  984* 
I  Kerne,  Tentam.  Chem.  ii.  178. 
t  Swcdenboorg,  Misccl.  Observat.  103. 
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In  the  gulf  of  Bothnia, ^ ...  ^  of  its  weight 

i  Near  Northumberland,    -        -        "  ~  •••  Tif • 

In  the  North  Sea,    <  Near  the  Thames,  -        -        -  —  •••  iV 

I  Upon  the  Coast  of  Holland,    -        •  "~  •••  A 

In  the  Irish  Sea,  near  Cumberland,  -        -        -        -  —  •••  7V  •• 

In  the  English  Channel, ""  —  A 

T     L     A  xi    A*    a         (  Coasts  of  France,        •        -        -  —  ,„  -V. 

In  the  AUanUc  Sea,    ^  Coasts  of  Spain,  -        -        -  -..-S 


..••••••.•••«•.• 


In  the  Mediterranean,  {  SjJXe^nJkh  of  Malia, 


...  Yt 

1 

...  iry 


Sea  water  is  in  several  places  less  salt  at  the  surface  than  at  the  bottom.  In  the 
straits  of  Constantinople,  the  proportion  is  as  72  to  62.  In  the  Mediterranean,  as 
32  to  29.  It  has  been  found,  says  Bergmann,  that  in  the  Qilresund,  the  water  taken 
at  the  surface,  and  from  the  depth  of  5  (o  20  fathoms,  was  in  proportion  to  melted 
snow  water,  as  10,047,  10,060,  and  10,089  to  10,000.  Water  ought  to  be  denser 
and  heavier  at  a  certain  depth,  and  from  the  result  of  experiments,  in  which  a  pres- 
sure has  been  applied  to  it,  equal  to  what  it  sustains  1,800  fathoms  from  the  suHace, 
it  has  been  computed  that  at  Uiat  depth  it  should  be  compressed  yj^  by  its  own 
weight  Sea  water,  by  acquiring  additional  saltness  seems,  at  a  certain  depth,  to 
lose  its  bitterness;  so,- at  least,  it  appears  from  the  observations  of  Sparrmann,  who 
took  up  a  bottle  of  sea  water  from  the  depth  of  60  fathoms,  and  found  that  it  had 
the  taste  of  fresh  water,  in  which  common  salt  had  been  dissolved.  According  to 
chemical  analysis,  it  had  very  Uttle  magnesia.* 

varietkuiiar  I  Sea  wator  experiences  great  changes  from  the  agitation  of  the  waves, 
M  wa^  I  from  the  variations  of  seasons,  and  from  the  action  of  the  currents. 
Near  Walloc,  in  Norway,  where  there  is  a  salt-pit,  it  has  been  remarked,  that  the 
sea  ¥rater  taken  at  the  siuface  contains  /^  of  its  weight  of  salt  at  the  moment  the 
ice  is  detached,  which  extends  30  feet  down ;  whilst  the  salt  in  every  other  season 
is  in  the  proportion  only  of  •^.  Upon  the  coasts  of  Cumberland,  in  England,  a 
still  stronger  evaporatio^  is  experienced,  as  there  is  generally  ^V  ^^  ^^^  ^  ^^  ^^ 
water,  wluch  is  sometimes  reduced  by  excessive  rains  to  -g-^.  Upon  the  coast  of 
Malabar,  the  sea  water  sometimes  becoines  drinkable.f  In  the  Sound,  the  waters 
change  their  weight  and  saltoess  with  the  winds  and  ciurents :  when  they  come  from 
the  east,  the  water  weighs  only  foVir?  more  than  melted  snow ;  on  Uie  contraiy, 
when  they  come  from  the  west,  it  weighs  t^St^  It  is  supposed  diat  in  Iceland  the 
sea  is  more  salt  during  the  flow  than  the  e^b  of  the  tide,  whilst  in  die  Gulf  of  Both* 
nia,  it  is  quite  the  contrary ;  for  the  inhabitants  know  by  the  progressive  increase 
of  the  saltness  during  the  ebb,  the  moment  when  the  flow  approaches.  In  this  gulf, 
the  saltness  of  the  sea  is  in  general  greater  towards  the  winter,  and  less  towards  the 
summer  solstice,  which  unquestioni^ly  arises  not  only  from  the  flowing  of  the  rivers, 
but  also  from  the  melting  of  the  ice.| 

origia  of  the  I  It  is  easier  to  perceive  the  great  advantages  resulting  from  the  salt* 
water.  "^  |  ness  of  soa  water,  than  to  discover  its  origin.  Without  this  saltness, 
and  without  the  agitation  in  which  they  are  continually  kept,  the  waters  of  the  sea 
would  become  tainted,  and  would  be  ii^initely  less  adapted  for  the  motion  of  vessels, 
and  probably  it  is  to  this  that  the  inhabitants  of  the  ocean  owe  their  existence*  But 
whence  comes  this  saltness  ?  Is  it  from  beds  of  salt  lying  at  the  bottom  of  the  sea  T 
These  beds  themselves  appear  rather  to  consist  Of  deposits  which  the  sea  has  formed 
by  precipitation.  Does  the  saltness  originate  from  die  corruption  of  river  water?  It 
seems,  in  fact,  that  the  fresh  water  which  is  discharged  into  close  and  stagnant  hkea 
becomes  corrupted,  decomposed,  and  forms  deposits  of  salt  Now  the  ocean  may 
be  considered  as  a  great  lake,  the  common  reservour  of  all  terrestrial  waters.  Bat 
in  this  case,  it  is  said,  that  the  saltness  should  mcrease  from  day  to  day.    Halley, 

*  Befgmann,  dans  U  MagMin  de  Pbyiique  de  Gotha,  iL  cah.  L  p.  99—101.  (2d  ed.  Gennan.} 
t  Duhamel,  PbUot.  Burg,  clt^  par  Bergmann,  i.  434. 
:  Palmatnick,  Officier  Sucdois,  oit^  par  Btrginaiiii,  1.  c. 
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who  broached  this  opmion,^  wishes  that  experiments  were  made  which,  in  future 
agesy  might  conduce  to  throw  light  on  the  subject.  Several  modern  philosophers 
consider  the  sea  as  the  residuum  of  a  primitive  fluid,  which  must  have  held  in  solu- 
tion all  the  substances  of  which  the  globe  is  composed ;  that  these  sea  waters  having 
deposited  all  the  earthy  principles,  both  acid  and  metallic,  with  which  they  were 
impregnated,  there  remains  in  their  residuum,  (which  is  the  present  sea,)  some  of 
these  elementary  principles  too  intimately  combined  with  water  to  escape  from  it ; 
and  with  respect  to  the  bitterness  of  sea  waters,  as  it  diminishes  in  proportion  to  the 
depth,  it  can  arise  solely  from  the  great  quantity  of  decomposed  and  putrifying 
animals  and  vegetable  substances  which  float  in  the  ocean,  and  which  the  running 
waters  never  cease  to  bring  into  it         / 

Various  methods  have  been  employed  to  render  sea  water  drinkable.  I  Attempts  to 
The  only  one  which  has  succeeded  is  distillation;  but  it  requires  too  |  tetdiSiS' 
much  care,  and  too  much  fiiel  to  be  made  use  of  frequently,  or  on  a  large  scale. 
Even  distillation  does  not  divest  sea  water  of  all  its  bitterness,  when  it  contains  sal 
ammoniac.  Thus  mariners,  though  sailing  in  the  midst  of  water,  oflen  see  them- 
selves exposed  to  all  the  horrors  of  dying  of  thirst  when  their  stock  of  fresh  water 
has  been  exhausted.  But  should  they  be  fortunate  enough  to  fall  in  with  floating  or 
fixed  ice,  pieces  of  it,  when  melted,  aflbrd  them  water  which  is  fresh,  although  a  little 
insipid.'!' 

The  colour  of  the  sea  varies  very  much  in  appearance,  but  it  is  gene- 
rally of  a  deep  bluish  green,  which  becomes  clearer  towards  (he  coasts. 
This  apparent  colour  of  the  sea  seems  to  arise  entirely  from  the  same  causes  which 
impart  a  blue  shade  to  distant  mountains,  ^and  which  give  the  atmosphere  its  azure 
hue.  The  rays  of  blue  light,  being  the  most  refrangible,  pass  in  the  greatest  quan- 
tity through  the  aquatic  fluid,  which,  from  its  density  and  depth,  makes  them  undergo 
a  strong  refraction. 

The  other  shades  in  the  colour  of  sea  waters,  depend  on  causes  which  are  local, 
and  sometimes  illusory.  It  is  said  that  the  Mediterranean  Sea,  in  its  upper  part,  has 
sometimes  a  purple  tint  In  the  gulf  of  Guinea,  the  sea  is  white,  and  around  the 
Maldive  Islands  black.  The  Vermeille,  or  Vermillion  sea,  near  California,  has 
received  its  name  from  the  red  colour  which  it  often  assumes.  The  same  phenome- 
non was  observed  at  the  mouth  of  the  river  Plata,'  by  Magellan,  and  also  in  other 
places. 

It  is  not  impossible  that  a  great  number  of  certain  insects  may,  for  some  time, 
give  a  reddish  or  whitish  tint  to  an  expanse  of  sea.  The  infusion  of  certain  earthy 
or  mineral  substances,  the  nature  of  Uie  soil,  and  other  causes,  may  produce  these 
appearances. 

The  green  and  yellow  shades  of  the  sea  arise  from  marine  vegetables.  In  some 
places,  these  vegetables  have  been  observed  to  rise  to  the  surface  of  the  water,  and 
cover  it  entirely,  as  betwQcn  the  Canary  and  Capo  De  Vcrd  Islands,  in  the  road  or 
rade  which  the  Dutch  call  Kroos^zety  and  the  Portuguese  Mare  di  Sargasso.  This 
marine  vegetation  presents,  upon  a  large  scale,  phenomena  similar  to 
the  efflorescence  ttpon  lakes.  In  the  lakes,  there  are  very  thin  masses 
covered  with  hair,  which  rise  during  the  day  to  the  surface  of  the  water,  and  sink 
bcneatii  it  during  the  night 

The  light,  or  sparTcling  of  the  sea,  is  a  niagnificent  and  imposing 
spectacle.  Sometimes  the  vessel,  while  ploughing  her  way  through  the 
billows,  appears  to  mark  out  a  furrow  of  fire ;  each  stroke  of  the  oar  emits  a  hght 
sometimes  brilUant  and  dazzling,  at  other  times  tranquil  and  pearly.  These  move- 
able lights  are  grouped  in  endless  varieties.  Here  thousands  of  luminous  points, 
Hkc  Uttle  stars,  appear  floating  on  the  surface ;  and  then,  multiplying  together,  form 
one  vast  sheet  of  light.  There  the  scene'  becomes  more  tumultuoiis,  the  refulgent 
waves  heave  up,  roll,  and  break  in  shining  loam.    At  other  times,  we  see  largo 

*  PhUoiophical  Transactioni,  No.  334. 

t  See,  amongst  otherB,  Forster's  Observations  made  during  his  Voyages,  p.  50<— 5%  (F*^ 
German.)    Brehmar^  Nouvelle  M^thode  de  Distiller  de  l'£aa  de  mer,  dans  Voigt,  UMgu 
to  Sdencca  NaturcUcs,  viL  417,  tyy. 
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sparkling  bodies  resembling  the  forms  of  fishes,  pursuing  each  other,  disappearii^ 
and  bursting  forth  anew. 

The  explanation  of  this  phenomenon  has  very  much  occupied  the 
attention  of  philosophers.  Valisneri,  Rigaud,  Dicquemare,^  have  showo^ 
that,  on  a  number  of  occasions,  this  light  was  produced  by  a  little  animal  called  the 
f>;low  trorm  of  the  sea.  This  animal  has  a  body  extremely  thin  and  transparent,  ii 
possessed  of  astonishing  activity,  and  emits  a  dazzling  and  vivid  light  The  oh* 
servations  of  Griselini,  of  Godeheu,  of  Dagelet,  and  of  Adanson,'f'have  proved  that 
the  sea  contains  other  luminous  animals,  particularly  scolopendr®,  and  polypi. 

The  medusaa  dart  from  their  antennsB,  or  horns,  a  very  strong  light,  similar  to  that 
of  a  candle,  whilst  their  body  remains  in  obscurity.^!;  The  pennattda  marina  throws 
out  so  much  light,  that  it  makes  all  the  other  fish  caught  in  the  same  net  quite  dis- 
cernible at  night.§ 

All  the  Zoophytes  and  the  Mollusca  seem  to  be  phosphorescent  in  a  grei^r  or 
less  degree.  The  observations  of  M.  P6ron,|l  and  Langsdorfr,ir  confu-m  this  expla* 
nation  of  luminous  phenomena  in  the  sea,  and  it  is  the  only  one  that  can  be  admitted 
as  general.  It  appears  that  this  emission  of  phosphorus  arises  from  the  excited 
state  of  the  vital  spirits  in  .these  different  animals,  and  that  it  is  chiefly  at  the  mo- 
ment of  amorous  enjoyment  that  they  cast  forth  so  brilliant  a  light 

Fougeroux,  Canton,  Forster,  and  other  accurate  observers,  while  they 
agree  with  respect  to  the  existence  of  glow  worms,  think  that  the  light 
of  the  sea,  when  it  is  tranquil,  and  as  it  were  united  with  the  water,  originates  fix)m 
the  decomposition  of  vegetable  and  animal  substances,  collected  together  in  it,  and 
which,  in  putrifying,  emit  their  phosphorus.  Light  of  this  description  is  chiefly  ob^ 
served  in  long  caktis,  and  after  great  heat.**  The  spawn  offish  also  possesses  the 
power  of  emitting  a  certain  light — ^it  is  perhaps  to  this  cause  that  we  owe  those  lumi- 
nous appearances  in  the  Northern  seas,  which  are  called  by  the  fishermen  herring 
lights.  This  marine  phosphoric  light  has  been  noticed  to  be  strongest  during  a 
storm,  which  has  given  rise  to  the  belief  that  the  phenomena  was  produced  by  the 
friction  of  the  marine  currents.  Upon  this  subject,  we  shall  quoteff  a  r^ection  of 
Newton's:  "  Do  not  all  solids,"  says  this  great  philosopher,  "  when  they  we  heated 
beyond  a  certain  degree,  emit  a  portion  of  light — and  is  not  this  emission  produced 
by  the  vibratory  motion  of  their  particles?  And  do  not  all  the  bodies  which  abound 
in  earthy,  and  particularly  sulphureous  particles,  throw  forth  light  as  oflen  as  these 
particles  are  sufficiently  agitated?  may  not  this  agitation  proceed  from  heat,  friction, 
putre&ction,  from  vital  motion,  or  from  some  other  cause?  It  is  thus  that  sea  WKiei 
in  a  strong  tempest  becomes  luminous."J+ 

The  light  which  arises  from  living  animalcules  generally  precedes  storms,  the  ap- 
proach of  which  they  thus  in  some  degree  appear  to  foretell. 
Tcmpertuire  The  temperature  of  the  sea  changes  leas  suddenly  and  less  easily 
oTUiesea.  than  that  of  the  atmosphere.  Scja  water  is.  a  bad  conductor  of  heat 
Besides,  the  visible  solar  rays  cannot  heat  the  bottom  of  the  sea,  as  they  only  pene- 
trate to  270,  or,  according  to  Bouguer,  678  (French)  feet  Beyond  tiiat  limit  the 
sea  receives  no  more  light — but  the  heat  perhaps  penetrates  a  Uttie  farther.  The 
temperature  of  the  depUi  of  the  sea  would  appear  then  to  follow  that  of  the  interior 
of  the  globe  in  different  latitudes.  But  the  experiments  of  M.  Peron  have  proved, 
that  the  temperature  of  the  sea  at  great  depths  diminishes  in  a  constant  progression, 

*  Ri^ud,  Journal  des  Savans,  l770,CMeT,  de  Mai,  Dlcquemare,  Journal  de  Phyuque*  Oc« 
tobre,  1775.    Tianclli,  Nuove  Scopcrti  alle  Luce  Nocturne.    Venise,  1746. 

f  Lalande,  Letter,  &c.  dans  le  Joumad  des  Sarans,  1777.  GriseHni*  Obiervations  sur  la 
ScQlopendre  Marine,  &c.    Journal  de  Physiques,  1784,  Janvier,  &c 

4  Forskid,  dans  Niebuhr,  Voyage  en  Arabie,  i.  p.  7,  (in  German.) 

§  Philosophical  Transactions,  vol.  liii.  pj||^te  19,  6g.  1 — 4.    Shaw,  SpiUlanzani,  &c 

I  P^ron,  Voyages  aux  Terres  Australes,  i.  41.    Comp.  Annates  du  Museum,  iU  cabier  2. 

1  Langsdortt,  dans  Voigt,  Magasin  de  Physique  et  d'Histoire  Naturelle,  x.  202. 

••  Forster,  Observations,  etc.  p.  57-58.    Id.  dans  Spannann,  Voyage  au  Cap,  p.  6,    €Mit#D. 
^hilosoph.  Transact,  vol.  lix.  p.  446.    Fougeroux,  sur  la  kimi^re  Que  donne  reau^  etc  M^- 
^4rea  de  I'Acad.  de  Paris,  1767.  ft  Bajon*  Histeire  Naturelle  de  Cayenne,  vol.  i. 

Newton's  Opticsi  p,  114i. 
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fromwhich  fact,  however,  we  must  not  conclude  that  the  bottom  of  the  sea  is  actu- 
aUy  congealed.* 

ManDO  ice  appears  to  be  produced  towards  the  poles,  according  as  |  Mwiaetee.  • 
the  sal^ness  of  the  sea  diminishes,  and  the  rotatory  motion  of  each  point  of  the 
globe  b^omes  less  rapid.    As  low  as  the  40th  degree  of  latitude,  large  pieces  of  ice 
are  seen  floating  upon  the  sea,  having  been  detached  from  some  more  northern  place, 
and  carried  along  by  the  currents  which  flow  from  the  pole  to  the  equator.     At  50 
degrees,  it  is  common  to  see  the  rivers,  the  lakes,  and  even  the  edges  of  the  sea 
covered  over  with  ice.     At  60  degrees  of  northern  latitude,  the  gulfs  and  the  inte- 
rior seas  are  often  frozen  over  their  whole  surface;  at  70  degrees,  the  floating  fields 
of  ice  become  more  frequent  and  more  enormous;  and  towards  the  80  degree,  we 
find  the  ice  more  frequently  stationary;  not  because  the  sea  is  frozen  down  to  itfl 
bottom,  but  because  the  ic^  then  sticks  together,  and  becomes  immoveable  from  the 
vastnesfi^of  the  masses  in  which  it  is  accumulated.     All  these  phenomena  are  met 
with  in  the  southern  hemisphere,  but  in  a  more  rapid  progression,  so  that  fields  of 
ice. occur  at  70  degrees,  and  extensive  floating  islands,  of  ice  appear  in  great  num- 
bere,  and  are  sometimes  even  stationary  in  this  side  of  the  6pth  degree  of  latitude. 

The  islands  of  ice  are  oflen  half  a  league  long,  and  rise  160  feet  above  the  water. 
These  enormous  masses,  so  dangerous  to  ships,,  are  formed,  it  U  said,  by  the  accu- 
mulation of  sheets  of  ice  which  ghde  the  one  over  the  other;  but  we  should  be  in- 
clined to  believe,  that  in  several  cases  the  masses-  of  ice  are  like  crystals  formed 
simultaneously,  and  as  it  were  at  one  cast.  Congelation  is  in  truth  nothing  but  ciys- 
tdUzation,  and  the  principle  which  determines  it  may,  towards  the  poles,  be  exerted 
with  a  force  beyond  our  conceptions. 

The  fields  of  ice  are  frequenUy  of  immense  extent  Cook  found  a  I  AppeMtawor 
chain  of  them  which  joined  £astem*  Asia  to  North  America.  The  ap-  |  ****^ 
ptfirance  of  these  continents  and  islands  of  ice  surpass  all  that  the  imagination  can 
conceive.  Here,  we  fancy  that  we  behold  mountains  of  pure  crystal  and  valleys 
sown  with  diamonds.  There,  greyish  towers  with  their  resplendent  points  seem  to 
nse  above  a  rampart  crowned  with  ice.  The  magnifying  medium  of  a  hazy  atmo- 
sphere, renders  this  spectacle  still  more  gigantic.  H^must  have  a  heart  of  iron  who 
dare  penetrate  into  these  inhospitable  seas ;  for,  if  the  navigator  has  not  to  fear  tem- 
P^ts,  which  are  extremely  rare  in  these  latitudes,  nor  water  spouts  and  hurricanes, 
which  are  there  unknown,  he  will  be  assailed  with  other  dangers  much  more  capable 
^  appalling  the*  most  intrepid  minds.  Sometimes  huge  bodies  of  ice,  Duifenortbe, 
Spelled  along  by  the  winds  and  the  currents  of  the  sea,  dash  against  his  SIT^Sa^ 
frail  vessel;  and  there  is  no  rock  so  dangerouis,  nor  so  difi&cult  to  avoid.  ]  mm* 
Sometimes  these  floating  mountains  treacherously  surround  the  navigator,  and  block 
op  ^ery  ouUet;  his  ship  is  arrested  in  her  course,  and  becomes  immoveable.  In 
^  does  the  feeble  axe  endeavour  to  break  these  enormous  masses,  in  vain  do  the 
s^  invite  the  winds;  the  ship  is  as  it  were  soldered  into  the  ice,  and  the  mariner, 
^  off  from  the  world  of  living  beings,  remains  fixed  in  a  solitude  of  death.  How 
frightful  is  the  situation  of  those  who,  thus  hemmed  in  by  the  ice,  have  no  other  re- 
^urce  lefl  than  to  quit  their  vessel  and  walk  over  that  consolidated  crust  of  sea, 
^ch  is  every  moment  cracking,  and  ready  to  sink  under  their  feet!  When  almost 
^^  with  cold  and  hunger,  they  consider  themselves  fortunate  should  the  floating 
piece  of  ice  on  whiqh  they  sail  cast  them  upon  the  shore  of  Siberia,  or  Nova.Zem- 
^  But  there  is  generally  very  Uttle  hope  of  Ufe  for  the  wretched  beings  who  sufler 
^pwnsck  in  these  dreadful  regions.  !Either  the  icy  waves  engulph  them,  or  they 
^  devoured  by  the  tyrant  of  this  dreadful  empire,  the  white. bear;  or,  lastly,  the  in- 
tensity of  the  cold  extinguishes  the  vital  heat,  their  feet  adhere  to  the  ice,  their  blood 
no  longer  circulates  in  their  veins,  and  the  polar  night /becomes  to  them  a  night  which 
w  eternal. 

An  ingenious  writerf  has  imagined^  that  the  poles  were  each  of  them  surrounded 
h  &  vast  cupola  of  ice,  so  extensive  as  to  produce,  by  its  daily  melting",  the  pheno^ 

•  P^ron,*M^moire  lu  ii  I'lnsUtat. 

t  Bemardin  de  SaiDt.Pierre,  £;tudes  de  la  N»tare* 
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menon  of  tides,  just  as  the  melting  of  the  snow  in  the  Alps  occasions  periodical 
movements  in  certain  lakes  and  fountains;  hut  the  phenomena  of  tides  cannot.be  exr 
plained  in  this  manner,  and  even  the  existence  of  two  similar  cupoUs  is  very  doubt- 
ful. As  a  certain  agitation  is  necessary  to  produce  ice,  it  may  be  supposed  Uiat  coa- 
gelation  was  more  of  a  permanent  character  towards  the  80th  degree  than  at  the  pole 
itself.  Some  sudden  squalls  of  wind,-  which  navigators  experience  in  these-  latitudes, 
and  which  come  from  the  pole,  appear  to  indicate  successive  changes  in  the  state  of 
this  extreme  pomt  of  the  globe.  It  is,  at  any  rate  certain,  that  the  melting  pf  the 
polar  ice  contributes  to  form  the  currents  which  set  from  the  pole  to  the  equator. 

The  masses  of  ice  do  not  diffuse  so  piercing  a  cold  around  tliem  in  the  regions 
where  they  are  found,  as,  when  detached  and  tnelting,  they  are  carried  by  the  waves 
towards  oihet  parts  of  the  ocean;  for,  as  ice  is  formed  only  in  consequence  of  the 
absence  of  beat  or  caloric,  its  melting  is  occasioned  by  a  new  combination  with  the 
caloric;  which  it  absorbs  with  avidity  from  the  surrounding  air,  and  conse^ientlj 
tenders  it  extremely  cold. 

,i,,^}0Q.,i>  I  The  water  of  the  sea  yields  to  the  slightest impression-^and  althqogk 
tbeM^  I  its  density  and  weight  combine  to  retain  it  in  a  constant  equilibnuil,  ii 

is  agitated  tp  a  certain  depth,  by  very  rapid  and  varied  motions.  These  motions 
may  be  classed  according  to  the  manner  'm  which  the  particles  move,  and  accordisf 
to  the  nature  c^the  agetita  which  give  rise  to  the  motion* 

Difference  of  direction  distinguishes  the  harizonUd  motions  from  the  verHoaL  b 
the  first,  the  water  ftows  along  the  surface  of  the  globe ;  in  the  otiiers,  it  retiies  firon^ 
and  approaches  to  the  centre  of  the  earth.  Horizontal  motions  may  be  dirtct  or  n^ 
curved,  or  even  ctVcu/ar,  &c.r  On  the  extent  and  duration  of  the  motion  depends 
the  difference  between  oaciUaHonSy  in  which  the  whole  mass  of  water  is  moved  at 
once,  and  vndukUiom^  in  which  the  motion  is  propagated  fit>m  one  part  of  the  mass 
to  the  other.  ■  -     0 

We  may  distinguish  three  kinds  of  motions  in  the  sea,  considered  in  jreference  to 
^e  causes  which  produce  them ;  the  tides  are  sidereal  mottoney  because  they  depeod 
upon  the  influence  of  the  heayenly  bodies ;  general  currents,  and  the  greatest  num- 
ber of  particular  currents,  base  their  causes  in  the  very  element  that  is  agitated  by 
them ;  these  then  are  motions  of  the  sea  itself.  The  third  kind  comprehends  etas- 
spWtcoi  motions^  produced  by  the  action  of  the  winds.  As  to  those  violent  oscilla- 
tions which  accompany  earthquakes,  and  thus  evince  the  ocean  to  be  connected  with 
volcanos,  I  should  wish  to  caU  thorn  sea*quakes;  they  deviate  much  from  the  senes 
of  ordinary  motions. 

of  the  I*  ^^  ™^7  distinguish  in  the  sea  three  regions  or  beds,  one  above  .the 
I  other,  but  without  any  constant  limit;  the  first,  agitated  by  the  winds,  is 
the  region  of  undulations — this  is  immediately  followed  by  &e  region  of  cwrtrnk; 
and  lastly  c<Hnes  the  imiaoveable  region,  where  the  density  of  the  particles  from  pres- 
sure, and  from  their  adherence  to.thie  globe  and  from  fiict^on,  prevents  all  motion. 
WkTCf,Ste.  I  The  motions  of  the  air  prodiice  corresponding  motions  on  the  sur&ce 
of  the  water.  Unequal  and  violent  winds  give  rise  to  waves  which  tower  aloft  l&e 
foaming  mountains,  roll,  rei>oUnd,  and  dash  against  each  other;  one  moment  they 
seem  to  bear  on  their  surface  the  goddesses  of  the  sea  who  come  to  sport  in  tb^ 
dance;  the  next  they  are  involved  in  the  fury  of  the  tempest,  they  appear  to  sw^ 
with  rage,  and  present  to  the  imagination  the  monsters  of  the  deep  contending  in 
wrath.  A  strong,  constant,  and  equal  wind,  produces  long  ridgy  waves,  which  all  rise 
as  it  were  with  the  same  front,  push  forward  with  imiform  velocity,  and  precipitate 
themselves  in  regular  succession  on  the  shore.  Sometimes  the  waves,  suspended 
by  a  gust  of  wind,  or  arrested  by  a  current,  form  a  kind  of  hquid  wall,  to  the  imB»- 
nent  danger  of  the  navigator. 

All  these  oscillations  arise  from  a  current  of  air,  which,  by  dislodging 
a  certain  portion  of  the  waters,  has  destroyed  the  equilibrium  which  every 
moment  they  endeavour  to  recover.     These  motions  aire  similar  to  those  of  a  pen- 
dulum, they  affect  only  the  surface  of  the  waters.     The  divers  assure  us,  that  in  the 
neatest  tempest,  cahn  water  is  found  at  the  depth  of  90  feet.     Geometricians  him 

^empted  to  subject  these  motions  to  calculation.    "  The  rapidity  of  the  propagation 
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of  wavMi"  says  an  eminent  philosopher,*  <'  wHl  he  the  same  as  that  which  a  heavy 
body  would  acquire  in  descending  from  a  height  equal  to  the  half  of  the  depth  of 
water  in  the  channel.  Consequently  if  this  dbpth  is  one  foot,  the  velocity  of  the 
waves  would  be  SySi^  feet  in  a  second,  and  if  the  depth  is  greater  or  less,  the  velo* 
chy  of  the  waves  will  vary  in  the  aubduplicate  ratio  of  the  depths,  provided  that  they 
are  not  too  considerable." 

We  must  distinguish  the  waves  produced  by  the  momentary  action  of  the  wind, 
and  those  which  arise  from  the  impulse  communicated  by  a  preceding  wind,  or  by 
a  current,  or  by  any  other  cause.  Navigators  often  experience  this  double  oscilla- 
tion, which  contributes  to  augment  the  agitation  of  the  vessel. 

The  tides  are  regular  and  periodical  oscillations,  which  the  seas  oif  |  Tiifefc 
the  terrestrial  globe  unders^o  from  the  attractions  of  the  celestial  bodies,  principaOy 
those  of  the  moon  and  sun.f 

Let  us  consider  the  single  action  of  the  moon  upon  the  sea;  sup-  Action ofike 
pose  then  that  luminary  in  the  plane  of  the  equator.  It  is  evident,  theft  "**• 
if  die  moon  exerted  upon  all  the  particles 'of  the  sea  an  equal  attraction,  and  parallol 
to^the  earth's  centre  of  gravity,  the  entire  system  of  the  terrestrial  spheroid,  and  of 
the  waters  which  cover  it,  would  be  iiifluenced  by  a  common  motion,  and  their  rela- 
tive equilibrium  would  not  suffer  any  change.  This  equilibrium  is  disturbed  only  by 
the  difference  between  the  attractions  which  the  moon  exerts,  and  the  inequality  of 
their  directions.  Some  parts  of  the  globe  are  directly  attracted  by  the  moon,  others 
only  obliquely.  The  former  are  in  conjunction  with  the  moon;  and  a  line  drawn 
from  the  centre  of  the  two  planets  would  pass  through  their  zenith.  The  latter  are 
in  qoadrative  with  the  moon,  that  is  to  say,  a  line  drawn  from  the  terrestrial  bentre 
tto  their  zenith,  would  make  an  angle  of  90  degrees  with  the  line  which  joins  the 
centres  of  the  two  planets.  The  attractive  force  acting  obliquely  is  decomposed,  on 
account  of  the  obliquity  of  its  angle  of  incidence;  thus  the  parts  in  conjunction  be* 
iog  more  strongly  attracted  than  those  in  quadrature,  the  weight  of  their  particles  is 
I  diminis)ied.'  It  is  necessary  then,  to  there  being  an  equilibrium  in  all  parts  of  th^ 
flea,  that  the  waters  should  rise  under  the  moon,  in  order  that  the  excess  of  weight 
of  the  particles  in  quadrature,  above  those  in  (Conjunction,  may  be  compensated  by 
the  greater  fieight  of  the  latter. 

The  wotevs,  however,  rise  not  only  on  the  side  where  the  attracting  planet  is,  but 
tiso  on  the  opposite  side,  because  if  the  planet  attracts  the  superior  waters  more  than 
it  attracts  th<  centre  of  the  earth,  it  also  attracts  this  centre  inore  than  it  attracts  thd 
inferior  wate  rs  in  the  opposite  hemisphere.  These  waters  then  will  approach  less 
towards  the  attracting  planet,  than  the  centre  of  the  earth  approaches  to  it.  They 
will  remain  as  far  off  from  and  behind  the  centre,  as  the  superior  waters  advance 
from  it  on  th^  side  of  the  moon. 

Two  pronrBontories,  or  eminences  of  water,  will  therefore  be  formed  by  the  acti<m 
•f  the  moon  upon  the  earth — one  on  the  side  towards  the  moon,  the  other  on  the 
nie  ejppoBit^  to  it,  which  gives  the  sea  an  appearance  of  an  elongated  spheroid, 
^sliose  great  axis  will  pass  through  the  centre  of  the  moon  and  of  the  earth.  It  ia 
Uf!k  tide  under  the  moon,  and  in  the  opposite  point  at  180  degrees  of  I  HMttBdiow 
distance ;  consequently,  in  the  two  intermediate  points,  or  at  90  de-  |  *''** 
glees  distance  from  the  moon,  the  tide  will  be  low. 

The  earth,*  by  its  rotatory  motion,  successively  presents  to  the  moon,  in  the  space 
tf  24  hours,  all  its  meridians,  which,  consequently,  are  found  by  turns,  and  at  an 
interval  of  six  hours,  sometimes  under  the  moon,  and  sometimes  at  a  distance  of  90 
^iegrees  from  it :  Hence  it  follows,  that  during  the  time  which  passes  between  the 
Jlparture  of  the  moon  from  one  meridian,  and  its  return  to  the  same  meridian,  that 
is,  in  the  space  of  a  lunar  day,  which  exceeds  the  solar  day  by  about  50  nunutea 
sod  a-half,  the  waters  of  the  sea  wiU  ebb  twice,  and  flow  twice  in  every  part  of  the 

« 

*  lagrarige»  M^caniqoe  Analytique,  p.  491. 
I      t  B«motiiIli*  Mteoire  cooronn^  sur  le  flax  et  le  reflux.    Memoirs  of  Eokr  and  Machurin, 

ft»Jstter  under  the  title  of  Theory  of  Flux  and  Reflux,  1740.    Lahmde,  Traits  lur  le  Flax 
\  Attefttu^  1781.    Laplace,  Syst^me  da  Monde.    Idem,  dani  les  M^moires  de  l*Aead£mie  df 
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earthy  although  in  a  manner  almost  insensible  in  those  places  whic4i  aie  dotant  fi«Bi 
the  path  or  orb  of  the  moon. 

The  earth,  in  revolving  upon  its  axis,  carries  along  with  it  to  the  eastward  of  the 
inoon,  the  promontories^  or  the  most  elevated  particles  of  water;  these  will  still  con- 
tinue therefore  to  rise  by  the  action  of  the  moon ;  and  although  that  action,  already 
less  direct,  is  diminishing  in  force  every  moment,  yet  it  subsists,  and  continues  to 
combat  with  the  inertia  and  friction  which  retard  the  elevation.  It  is  for  this  rea- 
son, that  the  elevation  does  not  attain  its  maximum  at  the  very  moment  of  the  moon's 
passing  the  meridian,  but  about  three  hours  after. 

A  second  cause  tends  to  produce  the  same  effect.  The  waters  placed  in  quadra- 
ture, oh  the  west  of  the  moon,  and  carried  towards  conjunction  with  that  planet,  by 
the  rotatory  motion  of  the  earth,  will  be  continually  accelerated  during  the  quarter 
of  the  day,  when  they  are  in  this  position,  and  will  move  after  the  syzigies  or  con- 
junction, with  the  sum  of  these  accelerations,  and  then  meeting  with  particles  con- 
tinually morqf retarded  than, the  earth,  they  will  form  two  contrary  currents,  whieh 
will  place  the  greatest  elevation  at  about  45  degrees  past  the  syzigies.  For  the  like 
reason,  the  greatest  depression  of  the  water  will  not  happen  at  the  quadrature,  but 
three  hours  after,  and  at  45  degrees  from  that  point. 

If  we  now  imagine  the  sun  to  be  in  the  plane  of  the  equator,  it  is 
evident  that,  as  its  action  is  similar  to  that  of  the  moon,  it  should-exdte 
in  the  ocean  an  agiti^tion  similar  to  the  lunar  tides.  Thus  the  sea  would  ebb  twice 
and  flow  twice  during  a  solar  day;  but,  on  account  of  the  immense  distance  from  the 
sun,  these  solar  tides  will  be  much  smaller  than  those  which  result  from  the  actioiioT 
the  moon.  According  to  Lalande,  the  influence  of  the  moon  is  2  -|>V  times  greater 
than  that  of  the  sun;  Laplace  considers  it  even  triple.  * 

On  account  of  the  inequality  which  exists  between  the  solar  and  lunar  days,  Ike 
action  of.  the  sun  will  sometimes  change  the  position  of  the  lunar  tides,  asd  at 
other  times  will  unite  its  influence  with  that  of  the  moon,  In  the  syzygies  or  con* 
junctions,  the  action  of  the  moon  concurs  with  that  of  the  sun  to  raise  the  wii^ets. 
This  is  the  reason  why  Ae  highest  tides  happen  at  new  and  full  moon;  or  when  th« 
moon  is  in  its  furst  and  third  quarters.  In  the  quadratures,  the  waters  of  the  sea  are 
depressed  by  the  action  of  the  sun,  at  the  same  point  where  the  action  of  the  moon 
raises  them,  and  reciprocally.  Thus  the  tides  of  the  quadratures  ought  to  be  less. 
But  the  highest  tide  does  not,  and  should  not  happen  precisely  on  Uie  day  of  ths 
new  and  full  moon,  but  two  or  three  days  after.  The  reason  of  this  is,  that  the 
motion  once  acquired,  is  not  all  at  once  destroyed;  it  continues  to  augment  Ae 
elevation  of  the  waters,  although  the  ihstantaneous  action  of  the  sun  is  in  reality 
diminished. 

What  we  have  ahready  mentioned  regards  the  position  of  the  sun  and  moon  in  the 
equator.  Let  us  now  consider  these  heavenly  bodies  in  their  various  declinations, 
.and  we  shall  see  the  elevation  vary  in  the  inverse  ratio  of  the  cube  of  the  distance 
of  the  water. 

Without  entering  into  details,  which  would  require  mathematical  demonstrations, 
we  will  only  remark,  that  the  proximity  of  the  sun  and  moon  seems  to  be  the  cause 
G««t  Moi.  to  which  we  must  refer  the  extraordinary  equinoctial  tides,  which  hap- 
~*  pen  most  frequently;  the  one  before  the  temal  equinoxy  and  the  other, 

after  the  mUumudj  that  is,  both  of  them  at  the  time  when  the  sun,  passing  through 
the  meridional  signs,  is  nearest  u6.  But  this  does  not  happen  every  year,  became 
there  are  sometimes  variations  produced  by  the  situation  of  the  orbit  of  the  moon, 
and  by  the  distance  of  the  syzygies  from  the  equinoxes.  The  great  inequalities  of 
the  depth  of  the  sea,  the  situation  of  die  coasts,  their  decUvity  under  water,  some- 
times rapid,  sometimes  otherwise;  the  different  breadth  of  the  channels  and  straits ; 
and,  lastly,  the  winds  and  currents;  all  these  local,  and  sometimes  accidental  dicom- 
stances,  alter  the  progress  of  the  tides,— inake  them  deviate  from  that  regularity 
which  they  would  have  maintamed  in  an  open  sea,— augment  the  impetus  o€  the 
flow  ufjon  the  coasts  of  confined  channels,  and  by  causing  the  degree  of  friction  to 
vhich  the  waters  are  exposed  to  vary,  shorten  or  prolong  the  relative  duration  of  high 
\d  low  water.    Thus  we  see  in  the  Islands  of  the  South  Sea,  regular  tides  of  only 
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one  or  two  feet  elevation,*  iduist  upon  the  western  coasts  of  Europe^  and  upon  the 
eastern  coasts  of  Asia,  the  tides  are  extremely  strong,  and  subject  to  many  varia- 
tions.  It  is  affirmed,  that  the  Island  of  Formosa,  near  China,  experienced,  in  1632, 
a  tide  which  passed  above  the  chain  of  mountains,  which  traverses  the  island ;  but 
it  is  rather  difficult  to  give  full  credit  to  this  phenomenon.  Upon  the  coasts  of 
France,  which  border  upon  the  British  Channel,  the  flux  being  confined  in  a  basin, 
and  at  the  same  time  repelled  by  the  coasts  of  England,  rises  to  an  enormous 
height;  at  St.  Maloes,  even  to  50  feet 

In  the  gulf  of  Hamburgh,  the  tide  is  sometimes  the  result  of  three  combined  forces, ' 

namely,  one  flux  coming  from  the  straits  of  Calais,  another  flux  coming  Grom  the 

Orkney  Islands,  and  turned  towards  the  German  ocean  by  the  polar  current,  or  by 

the  very  strong  north-west  wii^^s;  lastly,  (as  I  beUeve,)  the  repulsion  of  the  waters 

of  the  Elbe  and  other  rivers.     The  ordinary  tide  at  Hamburg  rises  6  feet  8  inches. 

The  tide  of  the  syzyffies,  that  is,  of  the  new  and  full  moon,  is  7  feet  3  mches.    But 

whea  the  wind  bbws  with  violence  from  the  north-west,  the  tide  rises  to  18  feet, 

sometimes  even  to  more  than  20  feet    Hamburgh  .is  30  leagues  from  the  mouth  of 

the  Elbe,  and  tlfe  tide  makes  these  80  leagues  in  5  hours  23  minutes;  when  it  arrives 

at  the  mouth  of  the  river,  it  takes  from  three  quarters  of  an  hour  to  one  hour  and  a 

quaxter  to  force  back  or  overcome  the  river  ciarrent     The  same  current  makes  the 

flood-tide  at  Hamburg  last  only  4  hours  18  minutes;  and  the  reflux  or  ebb-tide  8 

hours  6  minutes.     This  example  may  serve  to  explain  all. the  phenomena  of  the  tide, 

when  confined  in  a  narrow  chapel,  and  acted  upon  by  a  current  contrary  to  its 

direction. 

In  the  torrid  zone,  the  flood-tides  run  from  east  to*  west  with  the  motion  of  the 
stars.  In  the  northern  temperate  zone,  they  come  from  the  south ;  and  in  the  south- 
era  zone,  from  the  north :  that  is,  both  of  the  temperate  zones  are  afiected  by  the  in- 
fluence which  the  heavenly  bodies  have  upon  the  torrid  zone ;  the  waters  of  which 
are  more  directly  under  their  agency.  To  this  theory  there  are  exceptions,  but  they 
are  entirely  local.  The  fix>zen  zone  of  the  north  has  very  few  tides;  its  distance 
from  the  equator,  the  land  which  surrounds  it^  as  well  as  the  ice  witk  which  its  seas 
are  encumbered,  all  combine  to  destroy  the  effect  of  a  sidereal  attraction.  We  know  * 
nothing  of  the  southern  frozen  zone. 

If  it  be  objected  to  this  theory  of  lunar  attraction,  that  there  are  gulfs  I  scMwidumt 
as  well  as  inland  seas  in  which  there  are  no  tides,  we  may  answer,  that  |  ^^'^ 
these  phenomena  are  fresh  proofs  in  favour  of  the  hypothesis  against  which,  they  are 
brought.  In  small  collections  of  water,-  the  moon  acts  at  the  same  time  upon  every 
part;  it  diminishes  the  gnyity  of  the  whole  mass.  ^  But  there  is  little  or  no  surround- 
ing water  which  can  come  and  accumulate  with  the  body  thus  attracted  and  elevated ; 
for  this  swelling  owes  its  origin  less  to  a  vertical  or  perpendicular  motion  of  the  at- 
tracted waters,  than  to  the  lateral  flowing .  in  of  the  ne^hbouring  waters,  in  conse- 
quence.of  their  superior  gra^ty.  This  is  the  reason  why  the  Mediterranean  has 
only  very  small  tides,  which  seem  to  bo  formed  chiefly  in  the  part  extending  to  the 
east  of  .the  island  of  Malta,  and  to  proceed  northwards  into  the  gulf  of  Venice. 

The  ocean  communicates  the  eflect  of  its  tides  to  the  sulfs  and  inland  \  Tkicain  guift. 
isas  which  have  their  entrances  turned  towards  the  cardinal  points  whence  the  tide 
comes.  The  Baltic  and  Mediterranean  are  not  in  this  situation.  But  Hudson's  and 
Baffin's  Bays  are,  and  there  the  tides  are  sensibly  felt  The  gulf  of  Arabia  is  also  a 
•trikmg  example. 

Let  us  now  proceed  to  the  consideration  of  the  moUona  of  the  ocean 
iU/l  that  is,  of  general  and  particular  cvrrenU.  It  is  remarked,  parti- 
eabrly  between  £e  tropics,  and  as  far  as  30  degrees  of  north  and  south  latitude,  that 
&ere  is  a  continual  motion  in  the  waters  of  the  ocean,  which  carries  them  from  east 
to  west  in  a  direction  similar  to  that  of  the  trade  vnndsy  but  contrary  to  that  of  the 
folation  of  the  globe,  f    Navigators,  in  order  to  go  from  Europe  to  America,  are 


*  Fonter,  Observations  daring  a  Voyage  round  the  World. 
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obliged  to  descend  ta  the  ktitude  of  the  Canary  Islands,  in  order  to  oatch  the  cur- 
rent, which  carries  them  with  capidit^rto  the  west  They  obsefve  the  same  nde  io 
going  from  America  to  Asia  by  the  Pacific  Ocean.  We  might  imagine  that  they  do 
this  on  accomit  of  the  trade  winds;  but  they  assure  us,  that  the  action  of  the  atmo* 
spheric  current  is  very  .easily  distinguished  from  that  of  the  marine  current.  Of  this 
they  are  convinced,  because  the  vessel  makes  more  way  than  it  could  do  with  the 
assistance  of  the  wind  alone.  This  fact  is  likewise  proved  by  the  dire<^tion  in  which 
bodies  are  observed  floating  on  the  surface  of  the  waters;  and  in  many  of  the  straits, 
these  currents  are  at  times  productive  of  eflfects  extremely  violent. 

A. second  motion  impels  the  sea  from  the  poles  towards  the  equator.  It  has  also 
its  corresponding  motion  in  the  atmosphere.  The  most  decisive  evidence  of  tha 
motion,  is  deduced  from  the  direction  of  the  floating  fneces  of  ice,  which  invariably 
proceed  from  the  poles  towards  the  equator. 

The  origin  of  these  two  motions  appears  to  depend  upon  the^un,  and  the  rotation 
oCthe  glo^.  The  motion  which  carries  the  polar  waters  towards  the  equator,  (and 
Polar  coiw  I  ^hich  I  shall  designate  by  the  names  of  northern  and  sc^hem  polar  cwf^ 
««ntfc  I  renUj)  is  explained  in  the  following  manner :  Eveiy  day  the  solar  rays 

dissolve  an  enormous  quantity  of  ice ;  thus  the  poliu*  seas  have  always  a  supei^ 
abundance  of  water,  which  they  endeavour  to  discharge.  As  the  water  under  the 
equator  has  a  less  speciflc  gravi^,  and  as,  moreover,  the  evaporation,  which  is  veiy 
powerful  under  the  torrid  zone,  absoibs  a  great  p«rt  of  it,  it  is  necessary  that  the 
neighbouring, waters  should  flow  towards  the  equator  in  order  to  re-establish  ^e 
eqiuUbrium.  This  motion  is  propagated  from  one  aquatic  region  to  another ;  and 
thus,  every  moment,  the  circumpolar  waters  are  impelled  towards  the  equator. 
Sqmcorki  \  '^he  motiou  from  east  to  west,  (which  may  be  called  a  tropkai  or 
««"«»«»•  I  equttk)iial  currenty)  appears  to  be  the  result  of  more  complicated  com- 
binations. The  trade  winds,  far  from  being  the  only  cause  of  the  general  motioB 
of  the  sea,  may  perhaps  be  rather  the  efieet  of  it,  at  least  in  part.  The  sun  and  Ais 
moon  in  advancing  every  day  to  the  west,  relatively  to  a  fixed  point  taken  upon  te 
earth,  ought,  according  to  Bufibn,  to  draw  the  mass  of  waters  on  towards  the  west 
This  circumstance  retards  the  daily  tides,  so  that  the  flood-tide  may  be  considered 
as  a  swelling  of  the  sea,  which  makes  the  tour  of  the  globe  in  24  hours,  49  minutes, 
in  retreating  each  day  towards  the  west ;  whence,  it  may  be  concluded,  that  there 
ought  to  be  an  habitual  tendency  of  the  waters  towards  the  west  This  explana> 
tion  is  not  suflicient  for  these  phenomena :  the  following  appears  to  us  the  most 
plausible. 

The  action  of  the  sun,  and  the  terrestrial  rotation  constantly  dimitiisli 
the  gravity  of  the  equatorial  waters,  and  evaporation  draws  ofl*  a  qtian- 
y  greater  than  the  rivers  can  supply.  The  waters  of  the  seas  more  dis- 
tant from  the- equator,  are  therefore  impelled  to  fill  up  this  vacant  space;  and  thence 
arise  the  two  polar  currents.  Now  these  waters,  which  come  from  the  colder  zones, 
(particularly  in  the  great  ocean,  where  the  transition  from  one  cKmate  to  another  h 
more  rapid,)  these  waters,  I  observe,  have  a  considerably  greater  weight  than  those 
which  they  come  to  replace.  But  the  inost  essential  circumstance  is,  that  they  pos- 
sess a  rotatory  motion  infinitely  slower  than  the  waters  in  the  torrid  zone ;  but  tiiiese 
polar  waters,  from  the  force  of  inertia,  do  not  at  once  lose  the  degree  of  motion 
which  they  first  acquired.  They  cannot  then  follow  the  rotation  of  the  globe;  heavy 
and  motionless  in  themselves,  they  have  suddenly  fallen  into  the  sphere  of  the  okost 
rapid  mobihty ;  and  preserve  for  some  mbments  their  primitive  character.  But  the 
solid  part  of  the  globe  moving  with  velocity  to  the  east,  leaves  the  Waters  alwsfVs  a 
little  behind.  Hence. they  seefrn  to  move  towards  the  west  with  a  rapidity  proportioned 
to  the  superior  velocity  with  which  the  solid  parts  of  the  earth  reaDy  move  towards 
the  east ;  and  thus  the  waters  not  readily  conforming  to  the  rotatory  motion  of  the 
earth,  retire  from  the  western  coasts  of  the  continent,  or  rather  the  eastern  coasts 
advance  upon  them. 

ritime  Observations,  in  the  Transactions  of  the  American  Society  of  Philtdelpbia,  vol.  ii.  p.  315, 
-^.    Fleurieu,  dans  le  Voyage  de  Mtrchand.    Dampier,  Forster,  &c. 
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Hfloee  b  appears tkat  fioB  greal  and  wonderfd  motton  is  only  avast  and  calm  os- 
eiUatioDy  depeoding  solely  upcfn  the  aquilibrium  of  the  ocean.  But  wh^n  so  powers 
fol  an  oeciUation  meets  with  narrow  straitSt  with  obstacles  which  impede  and  divert, 
without  stopping  its  regular  course,  it  then  changes  into  a  current,  which  is  violent 
isd  often  very  dangerous,     . 

Let  us  now  endeavour  to  explain,  upon  rational  principles)  the  various  modifica- 
iJonfl  which  the  motion,  j^ecvliar  to  the  $ta  itukfj  undergoes. 

The  Pacific  Ocean,  by  its  general  motion,  retreats  from  the  coasts  of 
America,  and  flows  from  east  to  west;  and  this  motion  is  very  powerful 
m  the  vast  and  anintermpted  extent  of  that  sea.     Near  Cap^  Corrientes,  in  Peru, 
die  sea  appears  to  flowfrom  the  land,  by  this  single  cause.     Ships  are  carried  with 
Wp^My  from  the  Port  of  Acapulco  tn  Mexico,  to  the  Philippine  Islands.*    But  in 
order  to  return,  they  are  obliged  to  go  to  the  north  of  the  tropics,  to  seek  the  polar 
earrent,  and  the  variable  winds.     On  the  other  side;  the  south  pdlar  current  finding 
no  land  to  impede  it,  ctories  along  with  it  the  polar  ice  even  to  the  latitudes  where 
the  motion  of  the  tropical  current  begins  to  be  felt     This  is  the  reason  why,  in  the 
southein  hemts[^ere,  floating  pieces  of  ice  are  met  with  at  50,  and  even  at  40  de- 
grees. 

The  Pacific  Ocean,  in  its  motioti  towards  the  west,  is  impeded  by  an  I  cormit  orui^ 
immense  archipelago  of  flats,  islands,  submarine  mountains,  and  even  |  ^^"^  ^  °*^ 
laod$  of  considerable  extent;  it  penetrates  into  this  labyrinth,  and  there  forms  one 
current  after  another.  Tlie  direction  which  the  prmcipal  of  diese  currents  observe, 
is  conformable  to  the  general  motion  towards  the  west.  But,  as  might  be  expected^ 
the  inequalities  of  the  basin  of  the  sea,  the  coasts,  and  the  thains  of  submarine 
nountaitts,  sometimes  turn  these  currents  towards  the  north  or  south.  We^  may 
easiJy  c^mceive,  that  a  strong  repercussion  of  the  waters  of  the  ocean,  in  conse- 
^nce  of  their  meeting  with  a  large  mass  of  {and,  (as  New  South  Wales,)  may 
ttPtn  produce  a  counter  current,  which  wiU  return  towards  the  east,  and  which,  by 
breaking,  will  al^  produce  other  currents  diflerently  directed.  Here  then  is  the 
origin  of  these  currents,  so  adverse  and  dangerous,  which  Cook  and  La  Perouse 
meo^n  in  their  voyages. 

The  principal  current,  setting  towards  the  west,  still  acts  with  force  in  the  recently 
diseovered  strait,  which  separates  New  Holland  from  Van  Diemen's  Land;  this  is 
the  current  which  bore  away  Captain  Flinders,  and  whict\  hindered  so  many  ancient 
BttigatoiB  from  entering  mto  that  strait,  because  they  approached  it  in"  a  direction 
contrary  to  that  of  the  sesut  The  same  current  flows  through  the  channel  which 
wparates  New^  Holland  from  New  Guinea;  but  here, *fTom' the  innumerable  inequa- 
fifies  whieh  it  meets  wi^  it  is  subdivide  into  several  carrents,  of  varied  and  in« 
constant  direction. 

X#et  us  now  enter  upon  the  consideratiim  of  the  Indian  iSeas.  There 
^  shall  find  the  celebrated  perpetual  current,  which  runs  along  from 
I^ew  Holland,  and  from  the  Island  of  Sumatra,  always  to  ^  north,  as  far  as  the 
bottom  of  the  Gulf  of  BengaL  This  current  arises  from  the  pressure  of  the  polar 
Ctttenls  upon  the  large  opening  which  the  Indian  Sea  presents  to  the  south.  That 
flsais  bordered  towards  the  north  by  a  continent;  the  equatorial  current,  which  is 
boned  there^  is  therefore  only  feeble,  or  altogether  ceases,  as  there  is  no  mass  of 
^M  wmter  passing  from  the  north.  On  the  other  side,  the  Pacific  Ocean  cannot 
tany  its  impetus  thither;  it  is  broken  and  dispersed  in  the  labyrinth  of  islands.  Thus 
Ae  influence  of  the  soutiiem  polar  streams  predominates  without  a  rival,  and  with- 
Man  obstacle  in  the  Indian  Sea;  and  these  produce  that  perpetual  current  wluch 
^flts  towards  the  Gulf  of  Bengal,  upon  a  line  more  and  more  inclined  towards  *the 
Mrtb  west,  or  following  the  confonaafion  of  die  coasts.^ 

*  8ee»  in  the  coorse  of  this  work.  Description  of  Sonth  America,  New  Holland,  New  Gui- 
>>%  and  the  Philippine  lslsads»  &c 

t  ^nder*»  Observations  durinr  his  Voyage  to  the  Strait  of  Bass.  London,  1811.  Compare 
«•  Voyage  of  Kntrecasteiuc,  i.  3j0. 

t^^foenitts,  G^og.  G^n^ralci  ch.  xiv.  prop*  24.    Voyages  de  Gcnti]»  de  Macartney,  and  c^ 
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The  action  of  the  general  motion  of  the  ocean,  at  first  weak  in  the  Indian  Sea,  ns 
we  have  akeady  mentioned,  augments  by  degi<ee8,  till  it  gains  the  ascendancy.  It 
is  easy  to  conceive  that  a  general  impulse  which  acts  in  a  vast  fluid,  and  which  in- 
fluences* all  its  particles,  ought  to  increase  according  as  that  fluid  extends  in  the 
^!wui?b- 1  ^""^^^^  ^^  ^®  moving  power.  One  part  of  the  sea  then  reacts  upon  the 
^D  seai.^  I  other,  and  the  sum  of  these  repeated  efiects  becomes  in  time  imm^ise. 
These  principles  show  why,  towards  the  Island  of  Java,  the  natural  motion  of  the 
sea  is  changed  by  the  northern  current,*  of  which  we  have  already  spoken,  and  why 
this  same  motion  towards  the  west  is  found  in  the  neighbourhood  of  Ceylon,  and  the 
Maldivia  Islands.  But  a  new  local  circumstance  again  makes  this  motion  dedine 
from  its  natural  direction.  A  chain  of  islands  and  shallows  Extends,  from  Cape  Co- 
morin,  in  the  peninsula  of  India,  to  the  northern  point  of  Madagascar.  The  principal 
current  being  interrupted  by  thefte  obstacles,  turns  towards  the  south-west;  and,  in 
maintaining  that  direction,  glides  along  that  chain  of  mountains,  some  of  them  mAh 
marine,  o^ers  on  the  shore.  Having  passed  Madagascar,  it  turns  towards  Africa, 
dashes  against  that  continent,  and  sweeps  with  great  violence  the  coasts  of  Natal, 
(Terre  J^aifd)  in  Africa;  at  the  point  where  the  coast  of  Africa,  turning  towards  die 
west,  ceases  to  present  an  obstacle  to  the  progress  of  the  water,  the  current  loses 
all  its  impetuosity,  and  mingles  in  the  general  motion  of  tiie  Ethiopian  Oceamf 

We  have  said,  that  towards  the  Maldivia  Islands,  the  principal  cur- 
rent, or  great  mass  of  water,  turns  to  the  south-west;  but  the  mcxe  m- 
perflcial  currents,  and  consequently  the  most  variable,  continue  their  course  from  the 
east  to  the  west,  that  is  towards  the  Gulf  of  Arabia,  and  the  coasts  of  Zanguebar. 
These  are  the  curreAts  which,  setting  towards  the  south-west,  render  the  Mozam- 
bique Channel  so  difficult  to  navigate,  and  which  have  given  the  name  it  bears  to  Cape 
Corrientes,  upon  the  coast  of  Inhambane.  They  reunite  at  the  bottom  of  this  Cape 
with  the  perpetual  current. 

Let  us  remark  here,  that  in  general  the  currents  which  do  not  extend  to  a  gnat 
depth  imder  the  level  of  tlie  waters,  are  liable  to  change  with  the  winds,  particulaiiy 
when  they  blow  for  a  long  time  with  an  equal  and  constant  force,  as  the  Mim$04mi 
do.  These  are  the  winds  which  give  by  turns  entirely  opposite  directions  to  the  cur- 
rents which  prevail  from  the  Maldivia  Islands  to  Arabia  and  Zanguebar*  The  shaK* 
lows  and  rocks  with  which  these  parts  are  strewed,  equally  conti^ute  to  produce  the 
same  effect. 

The  northern  current  which  runs  along  Nova  Zembla,  and  the  Island 
of  Sumatra,  impels  one  of  its  branches  through  the  strait  of  Sunda. 
This  current,  according  to  some  authors,  is  the  same  that  predominates  in  the  Chi- 
nese Seas,  and  which  L%  Perouse  found  tcf  be  of  such  strength  in  the  sea  of  Japan, 
and  in  the  channel  of  Tartary.;];  But  afler  comparing  together  the  accounts  of  dif- 
ferent navigators,  it  appears  to  us  that  these  currents  not  only  vary  with  the  Mon- 
soons, but  that  no  connection  subsists  between  them.  All  the  southern  and  northern 
currents  that  we  observe  along  the  eastein  coasts  of  the  continents,'  are  only  neces- 
sary continuations  of  the  general  motion  of  the  ocean  towards  the  west;  the  waters, 
impelled  by  this  motion  towards  the  eastern  coasts  of  the  two  continents,  and  finding 
no  outlet,  must  with  much'  force,  flow  back  along  the  coasts  in  a  southern  or  north* 
em  direction,  as  local  circumstances  determine  them.  In  3ehring's  Straits,  the  polar 
current,  which  brings  the  ice  from  the  polar  s^as  to  the  environs  of  Eamtchatka,  is 
distinctly  felt. 

carreotsoftbe  Let  US  go  on  to  the  Currents  of  the  Western  Ocean.  The  form  of 
ocM^r  the  basin,  whose  length  is  much  greater  than  its  breadth,  is  what  in  a 

great  measure  determines  these  currents.  The  first  current  which  presents  itself  to 
our  notice,  is  that  which  carries  forward  the  waters  from  the  Ethiopean  Ocean,  ^ion^ 
the  coasts  of  Brazil,  and  through  the  Strait  of  Magellan,  into  the  Pacific  Ocean. 
This  course  is  comformable  to  the  general  progress  of  the  ocean.  It  would  appear 
from  the  voyages  of  Marchand  and  Ingraham,  that  between  Terra  del  Fuego,  the 

*  We  say  a  Northern  Current,  or  a  Southern  Current,  to  designate  a  current  with  such  m 
rection.  |  Varenius,  G^ographie  G6n^rale>ch.  xlv.  prop.  25. 

t  Voyage  de  I^  Perouse.    See  after,  the  articles  of  Japan,  of  Corea,  of  the  land  Ye80>  &c. 
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New  Geoigia  of  the  south,  and  the  Sandwich  Islands,  (or  the  T%uU  MitraUs  of 
Cook,)  there  are  several  opposite  currents,  but  our  knowledge  of  them  is  far  from 
being  accurate. 

The  most  celebrated  perpetual  current  of  the  Atlantic  Ocean  is  that 
which  commences  on  this  «de  of  Cape  St  Augustin,  in  Brazil,  and  ex- 
tends towards  the  eastern  coasts  of  America.  It  is  extremely  rf4>id,  and  is  felt  in 
all  the  extent  of  s^  over  which  the  Antilles  are  scattered.  This  current  is  onlj  the 
result  of  the  gen  All  motion  of  the  Atlantic  Sea  towards  the  west;  it  prevails  be- 
tween the  30th  degree  of  northern,  and  the  10th  of  southern  latitude,  and  begins  at 
20  or  30  leagues  fiom  the  eoast  of  Afirica.  This  is  the  reason  why  European  ves* 
sals,  ip  order  to  profit  by  this  current,  and  the  trade  winds,  proceed  to  the  Canary 
Uaiids  before  they  attempt  to  traverse  the  ocean. 

Upon  the  coasts  of  Afnca,  within  the  limits  pointed  out  above,  there 
exists  a  current  directly  contrary  to  the  preceding;  which  is  neither  less 
rapid  nor  less  steady.     Ships,  if  they  approach  too  near  these  coasts,  are  drawn  into 
the  Gulf  of  Guinea,^  and  with  great  difficulty  get  out  of  it.     No  adequate  cause  can 
he  assigned  for  this  singular  cunent.     Some  authors  imagine,  that  there  are  two  cur- 
rents ID  the  Atlantic  ocean,  one  at  the  surface,  the  other  at  the  bottom;  and  that  it 
IB  this  latter  which  brings  the  waters  towards  Africa;  but  such  an  explanation  is  inad- 
missible, from  the  well  known  fact  of  the  general  motion  of  the  sea,  which  is  not 
superficial,  but  which  pervades  the  whole  of  the  mass.     It  is  more  probable  that  the 
current  in  question  comes  from  the  Straits  of  Gibraltar,  along  the  coasts  of  Africa 
only,  where  the  waters  have  not  acquired  all  the  velocity  of  the  general  motion;  but 
we  can  afiirm  nothing  with  certainty  on  the  subject. 

A  third  very  celebrated  current  is  that  by  which  the  waters  of  the  At- 
lantic are  carried  violently  into  the  Gulf  of  Mexico,  and,  discharging 
themselves  through  the  chanhel  of  BahavMi  run  with  inconceivable  rapidity  towards 
the- north,  or  rather  the  north-east.  It  follows  the  coasts  of  the  United  States,  be- 
comes larger,  and  at  the  sanxe  time  weaker,  and  extends,  according  to  some  naviga- 
tors, as  feu-  as  the  coasts  of  Scotland  and  Norway.  It  is  easily  known  by  the  beautiful 
blue  colour  of  its  waters.  . 

The  polar  currents  o6  the  nprth  exhibit  very  remarkable  efiects;  it  is 
they  which  bring  upon  the  coasts  of  Iceland  such  an  enormous  quantity 
of  ice,  that  all  tibe  northern  gulfs  of  that  country  are  filled  with  it  to  the  very  bottom, 
though  they  are  often.  500  feet  in  depth.  The  ice  is  sometimes  raised  up  so  as  to 
form  mountains.  Some  years  no  ice,  but  immense  collections  of  float-  FkMtiDg 
ing  wood,  particularly  pines  and  firs,  aret  cast  ashore.  It  is  ia  the  semi-  ^^'^ 
circular  hollow  of  the  northern  coast  of  Iceland  that  the  wood  and  ices  are  accu- 
rmilated-  It  is  evident,  that  it  is  one  and  the  same  cause  which  brings  them  thither; 
and  as  it  is  impossible  that  great  trees  can  be  produced  under  the  pole  itself,  the 
wood  can  come  only  from  Siberia  or  North  America. 

The  phenomenon  of  these  floating  forests,  which  are  only  found  iii  the  circum- 
polar  seas  of  the  north,  has  very  much  engaged  the  attention  of  geographers,  and 
it  is  not  yet  perfectly  explained.  It  is  behoved,  that  the  wood  is  drilled  partly  from 
the  Gulf  of  Mexicb,  by  the  current  of  Bahama,  because  specimens  of  timber  have 
been  occasionally  seen,  which  grows  only  in  Mexico  and  Brazil.  These  kinds  how- 
Cfer  are  in  small  quantities.  Siberia  and  the  unknown  northern  coast  of  America, 
contribute  probably  much  greater  portions.^ 

It  is  very  probable,  that  there  may  be  in  the  same  place  a  double 
locsl  current^  the  one  above,  near  the  surface  of  the  water,  the  other  at 
the  bottom.  Several  facts  seenw  to  prove  this  hypothesis,  which  was  first  proposed 
^  Ihe  celebrated  Halley.  In  the  sea  round  the  Antilles,  there  are  some  places 
where  a  vessel  may  moor  itself  in  the  midst  of  a  current,  by  dropping  to  a  certain 
blown  depth,  a  cable  to  which  is  attached  a  sounding  lend.  At  that  depth,  there 
°>n«t  unquestionably  be  a  current  contrary  to  that  which  is  at  the  surface  of  the  wa- 
'^c;  the  stationary  and  quiet  situation  of  the  vessel  arises  from  the  equality  of  the 

*   See^  for  a  more  detailed  opinion,  the  article  Iceland,  of  this  work 
Vol.  I.— X 
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two  forces  which  act,  the  one  upon  the  ship,  and  the  other  upon  the  cable  with  tho 
sounding  lead.*  Similar  circumstances  have  been  observed  in  die  Sound.  Thl!k« 
is  reason  to  believe  that  the  Mediterranean  discharges  its  waters  by  an  inferior  or 
concealed  current.  A  difference  of  density  in  the  beds  of  water,  a  great  n^iditj  of 
motion,  and  the  coherence  of  fluid  particles,  are  plausible  reasons  in  favour  of  this 
hypothesis  of  double  currents. 

O|»poateair-  It  is  moro  easy  to  prove  and  explain  the  existeitfjb  of  opposite  cur- 
"•""^  rents  which  pass  along  by  the  side  of  each  other,  ^n  the  Kattegat,  a 

northern  current  proceeds  from  the  Baltic  along  the  coasts  of  Sweden,  and  another, 
a  southern  current,  enters  into  the  Baltic  along  the  coasts  of  Jutland.  In  the  North 
Sea  there  is  a  north  current,  which  comes  from  the  Pas-de-Calais,  or  that  part^vbich 
separates  the  English  channel  from  the  North  Sea,  and  a*  south  current  which  goes 
from  the  Orkneys  along  the  British  coast.  The  great  rivers,  while  discharging  them- 
selves, occasion  currents  at  their  mouth  often  contrary  to  those  of  the  sea.  It  would 
be  superfluous  to  produce  any  examples  of  this. 

When  two  currents  of  a  more  or  less  contrary  direction,  and  of  equal 
force,  meet  in  a  narrow  passage,  they  both  turn  as  it  were  upon  a  cen- 
tre, which  is  sometimes  spiral  until  they  unite,  or  one  of  the  two  escapes.  This  is 
wbiripooii.  I  what  is  termed  a  tohirlpool  or  eddy.  The  most  celebrated  are,  the  Enh 
ripusy  near  the  Island  of  Euboea,  Charybdh,  in  the  straits  of  Sicily,  and  ihe  Md- 
stroem^  in  the  north  of  Norway!  These  eddies  sometimes  augment  their  force  by 
means  of  two  contrary  high  tides,  or  by  the  action  of  the  winds;  they  draw  vessels 
along,  and  dash  them  against  the  rocks,  or  engulf  them  in  the  eddies,  the  wrecb 
not  appearing  till  some  time  afterwards.  Upon  this  simple  groimd,  very  marvellous 
fables  have  been  invented,  and  mention  has  been  made  of  gulfs  at  the  bottom  of  tbe 
sea,  and  subterraneous  rivers,  and  other  things,  the  existence  of  which  is  quite  ima- 
ginary. 

Jjg^^^j^  I  The  depth  of  currents  is  a  physical  problem  very  difficult  to  solvp. 
currents.  \  The  perpetual  currents,  however,  from  their  regularity,  and  from  th«r 
extremely  strong  action,  even  in  the  greatest  calm,  sufficiently  indicate  that  they  hate 
a  considerable  depth.  Their  rapidity  is  no  better  known.  It  is  independent  of 
winds  and  undulations.  But  which  of  these  two  forces  i^  to  be  distinguished  as 
that  which,  acting  on  the  surface  is  more  sensibly  felt  by  navigators  ?  There  are 
many  other  questions  impossible  to  solve  that  might  be  proposed  on  the  subject  of 
the  ocean, — the  cradle  of  the  universe,  and  perhaps  its  grave. 

J^te,  The  facts  recently  brought  to  light  respecting  the  action  of  the  ship  itself  on  ^e 
compass,  afford  reason  to  believe  that  some  of  tbe  currents  mentioned  by  navigators  are  ioMi- 
gimuy.  Tbe  existence  of  these  currents  has  been  inferred  in  many  cases  (rom  the  differeiKe 
between  tbe  true  course  of  a  ^ihip  as  ascertidned  by  observation,  and  her  apparent  course  as 
shown  by  the  compass.  This  difference,  however,  is  explained  in  a  satisfactoiy  manner  by  the 
deflection  of  the  needle  from  the  magnetic  north,  by  the  action  of  the  mass  of  the  lAiip  upon 
it ;  in  consequence  of  whicl)  a  ship's  apparent  course  is  often  found  to*  differ  from  her  true^  by 
one  or  even  two  points.  The  errors  in  reckoning  which  this  produced,  as  mariners  were  long 
ignorant  of  their  cause,  were  often  ascribed  to  currents.  See  Bain  on  the  Variation  of  tkt 
Vompa$$,  Edinbui^gh,  18ir. 

*  Observations  of  Dr.  Stubbs,  in  the  Philosophical  Transactions,  No.  27. 
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.  BOOK  XV. 

CotUmaatifm  of  the  Huory  of  Geography.     Of  the  tluid  which  iurrotmdi  the  Globe^ 

or  ih»  Jtbuaaphtre.     Of  Mtitott. 

Having  gratified  our  curiosity  with  contemplatiiig  the  wonders  of  the  earth,  we 
proceed  to  the  consideratioQ  of  the  vast  assemblage  of  fluids  with  which  it  is  sur- 
rounded,' and  which  may  be  said  to  constitute  an  integral  part  of  the  globe  itself. 
This  celestial  ocean,  which  is  called  the  atmosphere,  that  is  to  say,  the  sphere  of 
vapours,  forms  the  subject  of  our  present  researches. 

The  atmosphere  is  Uie  grand  laboratory  of  nature,  in  which  the  vari-  |  OcmoU  views, 
ous  gases  ekhaled  firom  our  globe  are  collected  together,  and  distilled,  mixed,  de- 
composed, volatilised,  condensed,  or  precipitated  in  an  endless  round,  according  to 
laws  which  chemists  oflen  in  vain  attempt  to  discover.  All  terrestrial  beings  pay 
tribute  to  the  atmosphere;  all  receive  from  it  the  principles  necessary  for  life  and 
vegetation,  and  probably  even  inorga^c  existence  is  dependent  upon  it.  There  is, 
perhaps,  no  substance  iidiich  is  not  reducible  to  Uie  aeriform  state  by  heat,  and  which 
cannot  be  rendered  a  solid  by  cold.  Were  this  planet  transported  into  the  tempera- 
ture which  Mercury  possesses,  a  part  of  our  sea  and  of  our  land  would  evaporate, 
and  min^e  with  the  atmosphere;  and,  on  the  other  hand,  should  our  globe  at  any 
dme  wander  towards  the  cold  r^ons  of  Saturn  or  Uranus,  a  great  portion  of  our 
atmosphere  would  be  condensed  and  pass  to  the  solid  form.  Our  atmosphere,  there- 
fore, may  be  thus  defined:  '^  The  assemblage  of  all  substances  capable  of  preserving 
the  aerifonn  state  at  the  degree  of  temperature  which  psevails  around  the  terrestrifd 
globe.*'  •      . 

The  atmospheric  fluids  may  be  divided  into  three  classes :  the  first 
eomprehends  otr,  the  atmospheric  fluid  pr<^rly  so  called;  the  second 
consists  of  aqueous  and  other  vi^oura  suspended  in  the  atmosphere;  the  third  is  com- 
posed of  the  various  fimd»  that  are  aerijormj  or  supposed  to  be  such,  which  show 
tbetr  existence  iivtbe  atmosphere,  either  visibly  or  by  tlleir  efibcts.  We  shall  con- 
nder  the  bodies  comprehended  imder  each  of  these  classes  only  according  to  the 
relation  which  they  bear  to  physical  geography,  referring  such  of  our  readers  as  are 
anxious  for  more  detailed  information,  to  those  excellent  treatises  which  have  served 
as  guidea  to  us. 

«^,  which  forms  the  greatest  part  of  the  atmosphere,  is  not  a  simple  |  Air. 
element.^  Modem  chemistry,  by  analyzing  common  air,  and  by  again  compound- 
ing it,  has  proved  that  there  are  two  sufostaiices  which  enter  into  it  in  very  difierent 
proportions,  namely,  27  parts  of  oxygen  gOBy  which  was  formerly  termed  pwrt  aivy 
and  73  of  azotic  gas,  otherwise  called  impure  air.  Sometime  we  find  only  71  parts 
in  the  hundred  of  azotic  gas,  and  2  of  carbonic  add  gas  or  fixed  air.  But  the  car- 
bonic acid  being  very  soluble  in  water,  is  quickly  absorbed  by  rain,  so  that  its  contir 
nuance  in  the  atmosphere  is  but  momentairy;  besides,  its  gravity  confines  it  to  the 
l<>wer  regions.  On  the  other  hand,  infiammable  air,  which  is  now  termed  hydrogen 
^ot,  gains  the  superior  regions  of  the  atmosphere  by  its  great  lightness.  This  gas 
appears  to  rise  even  to  a  greater  height  than  the  aerostatic  balloons^  machines  which 
entirely  owe  to  it  their  ascending  force.  Certain  it  is,  that  M.  Gay-Lussac,  at  the 
h^t  of  20400  feet,  filled  a  bottle  with  air,  which  was  not  charged  with  more  hy- 
'I'ogcn  than  that  which  we  breathe,  f 

It  is  only  oxygen  gas  which  is  fit  for  animal  respiration.  But  if  it  fisted  in  too 
great  a  proportion,  it  would  be  the  means  of  exciting  our  vital  spirits  to  an  excessive 
degree,  it  would  exhaust  our  strength,  and  in  fact  make  us  live  too  fast.  'On  the 
^er  hand,  azotic  gas,  as  its  Greek  name  indicates,  is  incapable  of  supporting  ani- 

•  Haiiy,  Tnute  de  Pbysique,  §§  301—391. 

f  Libes>  Dictionoahe  de  Physique,  au  mot  Air. 
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mal  life.  It  is  then  the  mixture  of  these  two  gases  ivfaich  renders  the  atmosphere  m 
favourable  for  animal  existence. 

sdubritj  of  I  Plants  and  insects  absorb  and  respire  azotic  gas ;  the  former  especiaU j 
*^  ■"•  I  exhale  oxygen  gas,  only,  however,  whe&  they  are  exposed  to  the  rays  of 

the  sun.  Hence  the  reason  why  the  air  in  a  fine  plain  lightly  shaded  with  wood  is 
so  salubrious ;  whereas,  in  the  interior  of  extensive  forests,  we  generally  find  the  air 
very  thick  and  unwholesome.*  But  we  caa  no  where  enjoy  air  better  fitted  to  sup- 
port the  vital  powers  in  just  equilibrium  than  at  sea,  where  the  continual  motion  of 
the  waters  preserves  the-  oxygen  and  the  azote  in  due  proportions. 
Cobiiffor  air.  |  The  air  is  a  fluid  so  extremely  rare  and  subtle,  that  it  becomes  sensi- 
ble to  the  touch,  only  when  in  motion,  for  example,  when  the  wind  is  blowing.  In 
its  state  of  purity  it  is  equally  insipid  and  inodorous.  According  to  rigid  Newtonians, 
air  is  transparent^  or  rather  invisible;  and  the  azure  colour  of  the  atmosphere  arises 
from  the  greater  refrangibiUty  of  the  blue  rays  of  light.f  Other  philosophers  ima- 
gine, that  the  blue  tint  is  inherent  in  air,  that  is,  that  the  particles  of  air  have  the 
property  of  producing  a  blue  colohr  in  their  combination  with  Ughtl 
wdgfatoT  the  I  The  Weight  of  the  air  has  been  made  so  much  the  subject  of  discus- 
^'  I  sion,  that  we  shall  be  very  brief  in  our  observations  concerning  it.     Ga- 

lileo has  demonstrated  the  weight  of  air  by  the  difi!erence  of  weight  between  two  vases 
that  were  filled,  the  one  with  compressed  air,  the  other  with  air  in  its  natural  state. 
The  air  pumps,  the  ascent  of  water  in  a  pipe,  and  the  elevation  of  mercury  in  the 
barometer,  are  all  so  many  proofs  of  this  fact  The  pressure  of  a  column  of  air 
reaching  down  from  the  extremity  of  the  atmosphere  to  the  level  of  the  sea,  is  equal 
to  the  weight  of  a  column  of  mercury  of  the  same  thickness,  and  of  28  inches  in 
height  Take  a  tube  of  glass  about  a  metre,  or  3  feet  1 1  lines  long,  firom  4  to  5 
millimetres  (about  2  lines,)  in  diameter,  closed  at  one  end,  and  open  at  the  other; 
fill  it  with  mercury,  applying  your  finger  to  the  orifice;  invert  the  tube,  and  place  the 
open  end  in  a  basin  coataioing  mercury;  withdraw  your  finger,  and  you  will  observe 
at  the  same  instant  the  mercury  descend  in  the  tube  to  the  l^ight  of  about  28  inches. 
In  the  same  manner,  in  our  common  pumps,  the  water  rises  to  a  height  of  32  feet, 
(10.4  metres;)  now,  this  height  is  to  that  of  28  inches,  the  height  of  the  mercury,  in 
Uie  inverse  ratio  of  the  densities  of  water  and  mercury.  One  and  the  same  cause 
then  openites  here.  It  caif  be  nothing  but  the  weight  of  the  extemal  air  which  acts 
upon  the  mercury  in  the  basin. 

The  barometer^  a  well-known  instrument,  depends  for  the  prindf^e 
of  its  construction  upon  the  experiment  which  we  have  just  now  de- 
scribed. This  instrument,  which  indicates  the  pressure  or  weight  of 
atmosph^c  air,  serves  to  measure  the  various  elevations  on  the  surface  of  the  earth. 
The  rising  or  falling  of  the  mercury  in  the  barometer,  is  inseparably  coimected  with 
the  density  of  the  air,  which  varies  according  to  the  weight  with  which  it  is  charged. 
It  has  been  demonstrated,  that  when  the  densities  are  in  geometrical  progresaon, 
the  altitudes  are  in  arithmetical  progression.  We  can  thus  ascertain  the  one  horn 
the  other.  The  methods  of  calculation  invented  by  Deluc,  La  Place,  and  Ramond, 
as  well  as  the  rules  for  correcting  the  errors  occasioned  by  temperature,  can  only  be 
fully  developed  in  those  treatises  specially  dedicated  to  the  higher  branches  of 
physics.§ 

Physical  geography  ought,  however,  to  express  her  gratitude  to  the  sciences,  for 
having  brought  to  perfection  an  instrument,  the  multiplied  use  of  which  alone  en- 
ables us,  with  facility  and  despatch,  to'  form  extended  conceptions  respecting  the  con- 
diSSSto^  figuration  of  the  mountams,  plains,  and  valleys  of  our  globe.  The  pressure 
wdfht  which  the  air  exerts  on  a  man,  the  surface  of  whose  body  is  15  square  feet 

is  32,505  pounds,  and  the  variation  of  a  smgle  Une  in  the  height  of  the  mercury  pro- 
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duces  a  change  of  138  pounds  in  Uie  pressure  of  the  air*  The  diminution  of  the 
weight  of  the  air  upon  very  high  mountains,  combined  with  other  circumstance, 
occasions  vertigos,  nausea,  hemorrhages,  and  a  feeling  of  universal  uneasiness.* 
It  is  probable,  tibat  at  a  very  great  height,  the  extreme  rarefaction  of  the  air,  the  ab- 
sence of  azotic  gas,  and  the  abundance  of  hydrogen  gas,  would  cause  immediate 
death.*  The  proportion  subsisting  between  the  weight  of  air,  and  of  dis- 
tilled water  at  the  temperature  of  zero  on  Reaumiv's  thermometer,  and 
with  a  mean  pressure  of  28  inches  of  mercury,  according  to  the  very 
accurate  experiments  of  M.  Biot,!  is  that  of  1  to  77030. 

The  air  exerts  a  pressure  equal  on  all  sides,  otherwise  fragile  bodies  would  soon 
be  broken.'  The  moment  that  the  equilibrium  of  its  parts  is  destroyed,  by  whatever 
cause,  this  property  produces  an  instant  exerti<m  to  re-establish  it ;  i^d  this  is  the 
principle  of  all  its  movements.  It  is  dsb  necessary  to  observe  that  the  weight  of 
the  atmospheric  air,  in  its  ordinary  state,  arises  perhaps  in  a  great  measiu^  from  the 
presence  of  various  foreign  bodies  which  am  fioating  in  it  continually.  Lambert, 
after  speaking  of  the  difference  which  is  found  between  the  actual*propagation  of 
sound,  and  that  which  theory  gives,  has  estimc^ed,  that  if  we  consider  a  cubic  foot 
of  aur  as  composed  of  684  parts,  222  of  these,  or  nearly  one-third  of  the  whole,  will 
conmsi  of  extraneous  matter.]; 

The  tUuUcity  of  the  air  is  the  property  which  it  possesses  of  resisting  the  force 
of  compression,  and  of  recovering  its  original  volume,  or  even  a  volume  of  greater 
dimensions,  as  soon  as  the  compressing  force  ceases  to  act.  We  cannot  exactly 
compute  the  limits  of  the  compressibility  and  the  dHatabUity  of  the  air;  we  know, 
however,  that  they  are  of  vast  extent.  Bo3rle  affirms,  that  without  the  assistance  of 
heat,  he  has  dilated  air  13,766  times.<5  Every  one  knows  the  manner  in  which  air 
19  compressed  in  an  air^-gun,  and  theUorce  with  which  it  can  be^made  to  impel  a  ball. 

The  greater  the  elasticity  possessed  by  the  air,  the  larger  space  it  ,oc- 
ciqMes;  in  other  words,  the  more  it  dilates  itself.     Newton  calculated, 
that  at  the  height  of  87  leagues,  the  air  would  be  many  thousand  million  times  more 
rarified  than  at  the  surface  of  the  earth.  ||    But  this  rarefaction  must  have  limits.    In 
proportion  ais  the  force  with  which  each  particle  tending  to  esci^a  from  those  which 
are  under  it,  becomes  less  than  the  force  of  gravity  which  draws  it  towards  the  earth, 
in  the  same  proportion  the  spring  or  elastic  power  of  the  air  will  be  gradually  weak- 
ened.   The  dilatability  of  the  air  must  therefore  have  its  boundary  Hxed  at  the  point 
where  these  two  opposite  forces  shall  be  equal.    As  we  do  not  know  to  what  extent 
the  progressive  rarefaction  of  the  air  is  carried,  we  are  unable  of  course  to  deter- 
mine the  precise  height  of  the  atmosphere.     There  are  various  methods  of  ascer- 
taining it,  which  are  all  correct  to  a  certain  degree,  but  still  insufficient  to  conduct 
ua  to  the  uhimate  boundary.  If  we  agree  with  I>eluc,ir  and  regard  the  air  as  ffither 
condensed  by  gravitation,  it  will  foDow,  that  if  the  earth  were  the  only  great  body  in 
the  universe,  its  atmosphere  would  know  no  bounds.     But,  as  there  are    Height  of  the 
oAer  gJobefr,  air  at  a  certain  distance  must  commence  to  ^viiate  to-    •*'»«pi»e. 
wards  them,  and,  gradually  ceasing  to  dilate,  will  condense  itself  anew.     This  how- 
ever conrejs  to  ilh  no  positive  information.  Astronomers  avail  themselves  of  refrac- 
tions, which  are  sensible  to  18  degrees  below  the  horizon,  but  they  vary  with  the 
tomperature ;  however,  by  taking  a  medium,  we  may  conclude  the  height  of  the  atmo- 
^re  to  be  228,000  feet,  or  between  15  and  20  leagues.^^  The  barometer  would 
^uiush  a  sure  and  easy  mode  of  tesolving  the  question,  if  air  was  not  compressible; 
te  the  different  extent  of  beds,  or  portions  of  aur,  of  the  same  weight,  and  the 
pnssure  of  heterogeneous  bodies,  render  the  calculation  long  and  uncertain.  Deluc 
oas  found  that  the  height  of  the  atmosphere,  taken  at  that  point  where  the  mercury 
sUl  rise  only  one  Ime,  will  be  150,600  feet,  or  about  11  leagues,  and  that  where  the 
loercury  is  elevated  in  the  tube  only  one-tenth  of  a  line,  the  height  will  be  213,030 
^cet,  or  about  15  leagues  and  a  half. 

*  Saonure^  VoyafiTes,  Nos.  559  et2021.  f  Hafty,  Phyiique,  §  394. 

i  M^moires  de  Berlin,  1768.  §  Wallis,  HydrosUdt.  Prop.  13. 

I  Mewton»  Optice,  Quaest  28. 

7  Hodificattons  de  I'Atniosphere,  vol.  ii.  p.  248.  **  LaUmde,  Aatronomie,  vol.  ii.  p.  Si 
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The  torrestrial  atmosphere  either  dilates  or  compresses  itself  accord- 
ing to  the  prevalence  of  heat  or  of  cold«  Under  the  equator,  the  rare- 
faction produced  by  the  rays  of  the  sun  unites  with  the  centriAigal  force 
in  causing  the  atmosphere  to  swell  in  such  a  manner  as  to  form  around  the  earth  • 
spheroid  extremely  flattened.  Laplace  imagines  that  the  difference  between  the  two 
axes  cannot,  at  its  maximum,  be  less  than  that  of  2  from  3.  It  is  very  natural  to  sup- 
pose that  there  is  a  kind  of  flux  and  reflux  in  the  atmosphere,  corresponding  to  the 
tides  of  the  ocean.  But  D'Alembert  and  Boscovich  have  shown  that  the  attractive 
powers  of  the  sun  and  moon  act  but  feebly  upon  so  subtle  a  fluid  as  the  atmosphere.* 
j^«p«**ti^o.  I  The  immense  quantity  of  paorticles  which  terrestrial  bodies  emit  by 
thodi.  "^  I  evaporationi  rise  into  the  air  under  the  form-  of  vapours.  .Under  the 
equator  this  transpiration  of  the  globe  is  very  strong,  and  even  the  polar  cold  does 
not  entirely  prevent  it  According  to  some  philosophers,  there  exists  a  great  difibr- 
ence  between  trtmquil  amiporoUcm,  by  which  only  the  particles  of  water,  transformed 
into  an  elastic  fluid  rise  in  the  air,  ai^  himulUwuB  eoaporoHonj  in  which  the  elastic 
vapours,  disengliging  themselves  with  great  rapidity,  carry  along  with  them  a  great 
number  of  aqueous  particles  in  their  natural  statcf 

Tranquil  evaporation,  which  takes  place  in  tempetate  and  cold  regions,  does  not 
so  much  change  the  natural  state  of  the  atmosphere  as  the  tumultuous  evaporation, 
which  is  in  continual  operation  in  the  torrid  zone.  The  aqueous  particles,  which  are 
numerously  diflused  through  the  atmosphere  in  hot  countries,  deprive  it  of  ja  portion 
of  its  caloric,  and,  consequently,  of  its  elasticity,  which  renders  it  less  senoble  to 
every  kind  of  commotion,  jond  explains  the  great  steadiness  of  the  barometer  in  that 
zone.  It  is  certain  that  neither  the  periodical  rains,  nor  even  the  hurricanes,  can 
disturb  the  uniform  tranquillity  which  the  barometer  exhibits  in  the  neighbourhood  of 
the  equator;  whereas,  the  nearer  we  approach  the  polo,  so  much  the  more  consider- 
able do  its  oscillations-  appear.  This  variation  of  weight  in  the  atmosphere  in  the 
temperate  zones  can  be  attributed  only  to  the  variations  of  elasticity  produced  by 
evaporation.  The  different  nature  of  terrestrial  substances  also,  serves  to  modify 
evaporation.  The  azotic  and  carbonic  gases  abundantly  disengaged 
from  ^any  rocks  and  earths,  cannot  be  unconcerned  in  that  chemical 
operation  by  which  the  atmospheric  fluid  is  unceasingly  renewed.  A  number  of 
earthy  particles,  reduced  to  extreme  tenuity,  rise  in  the  air,  as  is  evident  from  the 
saline  and  sulphureous  showers  which  sometimes  fall.  Even  the  quantity  of  the 
evaporation  depends  upon  the  kind  of  substances  composing  the  surface  of  the  globe. 
£arth,  mixed  with  water,  furnishes  more  vapours  than  pure  water  ;X  owing  undoubt- 
edly to  a  sort  of  fermentation  which  disengages  a  greater  portion  of  caloric.  §  From 
a  similar  cause,  water  evaporates  more  powerfully  at  the  moment  of  its  congelation. 
The  air  is  hnpregnated  with  an  immense  quantity  of  vapours  from  numerous  plants; 
tlic  evaporation  from  the  lulianthua  annuus,  is  17  times  greater  than  that  from  ao 
equal  extent  of  tlie  surface  of  the  human  body.  What  then  must  be  the  influence 
of  those  thick  forests  which  in  many  countries  still  cover  such  vast  spaces ! 

The  majority  of  natural  philosophers  having  not  yet  with  suf!icient  minuteness 
examined  the  various  ways  in  which  evaporation  is  modified,  are  content  with  affirm- 
ing, that  part  of  the  >vater  which  rises  in  vapour  is  intimately  mingled  with  the 
atmosphvic  air  which  dissolves  it ;  this  water  is  invisible  ;  but  when  tlie  air  is  satu- 
rated, the  watery  particles  which  continued  to  rise  are  no  longer  dissolved,  but  re- 
main suspended  in  vesicular  vapours,  the  union  of  nvhich  forms  the  clouds  and  misUy 
and  gives  rise  in  general  to  all  aqueous  meUors.  It  happens  also  that  a  part  of  the 
water  dissolved  by  the  air  in  disengaging  itself  anew,  from  whatever  cause,  assumes 
the  form  of  vesicular  vapours. 

Aqoeoof  me.    I      Aqucous  mctcors  present  themselves  to  our  view  under  two  forms  : 
*«<^*  I  suspended  in  the  air  as  mists  and  clouds,  or  falUng  to  the  ground  like 

*  Mann,  M^moire  sur  le  Flux  ct  Reflux  de  TAtinosphcre,  dans  les  M^moires  de  PAcad^mie 
dc  Braxelles,  torn.  iv. 
t  Hube.  8ur  PEvaporation,  p.  49—52,  103 — 402. 
i  Bazin,  M^moire  de  TAcadeinie  de  Pans,  1741. 

%  Is  It  not  rather  owing  to  the  g^rcater  quantity  of  surface  which  the  water  thus  motstening 
e  earth,  ejcposes  to  the  action  of  the  atmosphere  ?    1\  f 
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dew,  rain,  and  snow.  Cold,  by  conde^ising  the  vapours  which  are  already  elevated 
in  the  air ;  heat,  by  rarefying  the  air,  and  by  disposing  and  exciting  the  vapours  to 
disengage  themsehres  and  ascend  from  the  earth,  and,  in  short  any  change  whatever 
in  the  physical  constitution  of  the  atmosphere,*  produces  that  visible  union  of  va- 
pours termed  mist$y  when  they  are  extended  over  the  surface  of  the  earth,  and  clouds 
when  they  float  in  the  air.  In  ascending  to  the  summit  of  mountains  the  traveller 
frequently  passes  through  a  zone  of  cloudsj|Pnd  beholds  the  extensive  vapours  of 
which  it  is  composed  stretched  under  his  feet  hke  a  vast  plain  covered  with  snow  ;\ 
but  even  on  Chimboraijo,  the  lofliest  mountain  of  the  Andes,  there  are  always  to  be 
seen,  at  an  immense  height,  certain  whitish  clouds,  resembling  flakes  of  wool.  These 
clouds,  which  are  perhaps  a  hundred  leagues  from  the  globe,  probably  owe  their 
elevation  to  that  negative  electricity  with  which  they  are  charged,  which  repels  them 
from  the  earth,  while  positive  electricity  occasions  the  mists  to  descend.  J 

Deliic  observed  a  very  elevated  cloud  descend  with  rapidity  towards  the  earth, 
scatter  around  a  shower  of  rain,  and  then  with  equal  velocity  remount  to  its  original 
height     This  was  evidently  the  effect  of  electricity.§ 

Mists  are  of  two  kinds,  dry  and  wet;  the  latter  are  seldom  to  be  met  |  MUt^ 
with  in  the  torrid  zone,  but  they  continually  brood  over  the  polar  regions.  It  is  easy 
to  account  for  this  difference ;  the  habituid  compression  of  the  atmosphere  and  its 
density  being  much  greater  towards  the  pole,  vapours  can  rise  and  detach  themselves 
from  the  earth.  The  dry  fogs,  according  to  some  philosophers,  arise  from  subter- 
raneous vapours ;  they  exhibit  an  intimate  connection  with  volcanic  eruptions.  Such 
was  the  case  with  the  celebrated  mist  which  hi  1783  enveloped  all  £urope,  at  the  mo- 
ment when  the  volcanic  fire  made  Iceland  tremble,  and  immediately  after  the  disas- 
ter of  Calabria.  || 

In  1755,  before  the  dreadful  calamity  which  befel  Lisbon,  a  similar  fog  overspread 
the  T3rrol  and  Switzerland;  it  appeared  composed  of  earthy  particles  reduced  to  an 
extreme  degree  of  fineness.  IT  Among  the  aqueous  meteors  which  fall  to  |  Dewi. 
the  earth,  none  has  given  rise  to  more  conjecture  than  dew,  for  it  appears  to  have  a 
two-fold  origin ;  it  may  in  part  be  produced  from  the  transpiration  of  plants ;  but  the 
greatest  quantity  is  formed  by  the  precipitation  of  vapours,  which,  during  a  warm 
day,  have  been  elevated  to  a  considerable  height.  The  influence  of  electricity  ih 
this  phenomenon,  is  quite  undoubted,  although  as  yet  mdistinctly  explained ;  for  it  is 
only  after  a  day  in  which  the  air  has  been  highly  electrical,**  that  the  dew  is  found 
in  abundance ;  and  it  is  no  where  formed  in  larger  quantities  than  on  the  surface  of 
bodies  which  are  non-conductors  of  electricity,  as  glass  and  porcelain.  Metals,  on 
the  contrary  appear  to  absorb  it.  There  is  hardly  any  dew  in  the  Polar  regions,  in 
dry  ctimatesy  or  on  the  coasts  of  seas  in  temperate  zones.  It  is  much  more  abun- 
dauit  in  hot  countries,  where  it  is  oflen  a  substitute  for  ruin;  but,  in  several  places, 
H  is  equaDy  hurtful  to  the  growth  of  plaAts,  and  to  the  health  of  man,  particularly  in 
nmrshy  countries,  where  the  vapours  which  rise  during  the  day  are  of  a  very  unwhole- 
some nature. 

Hoar  frocLsty  is  a  kind  of  dew  which  has  frozen  the  moment  it  falls.  I  mueorhou 
When  attached  to  trees  stripped  of  their  foliage,  it  presents  the  appeal-  |  ^^ 
aace  of  crystallized  vegetation. 

Itoiii  falls  from  the  clouds,  when  the  vesicular  vapours,  of  which  it^s  |  Hiin. 
partfy  composed,  unite  into  drops.     These  drops,  in  our  climate,  are  only  a  few  lines 
in  dmmeter,  but  in  the  torrid  zone  they  amount  to  an  inch.     So  that  the  difference 
which  we  remark  between  the  ordinary  ram  and  that  which  falls  during  a  strom,  ap- 
pears to  be  only  accidental,  and  the  origin  of  both  may  be  attributed  to  a  diminution 

*  Bergmann,  G^ographie-Pbjsique)  §  113, 114. 
t  Reidiardt,  Voyage  a^rien.  Gazette  de  Berlin,  Juin,  1810. 
%  Hube,  Bar  PRvaporation,  chap.  i.  p.  391,  tqq, 
%  Deluc,  Modifications  de  PAtmospfidre,  ii.  724. 

I  Beroldingen,  Reflexions  sur  le  grand  brouillard.    Brunswick,  1893,  (en  All.)  Magtsin  de 
niysique  de  Gotha,  ii.  9,  iv.  114,  v.  119. 
1  Lftmbert,  Act.  Helv.  tom.  iii.    Bergmann,  G^ogmphie-Physiqiie,  ^  1^23. 
**  Du  Fay,  M^moire  sar  la  Kos^e.    mmaires  dc  PAcad.  des  Sciences,  1736,  p.  352. 
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of  electricity  in  the  clouds.  Mountains  constitute  so  many  points  which  draw  off  the 
electric  fluid,  and  hence  it  rains  almost  continually  in  certain  hilly  countries,  i^  on 
the  easterp  side  of  Norway  and  Scotland.  In  those  regions  where  thunder  is  un- 
known, as  in  the  environs  of  Lima,  and  on  tiie  side  of  Peru,  rain  is  a  phenomenoa 
equally  unknown.* 

Snow.  I      When  aqueous  vapours  are  congecded,  either  while  falMng,  or  when  in 

the  air  previous  to  their  falling,  they  f<Ai  snow.  The  ordinary  crystallization  of  sal 
ammoniac  in  little  feathery  crystals,  presents  phenomena  similar  to  those  which  take 
place  in  the  crystallization  of  snow.-f  **If,"  says  M-.  Monge,  "we  fill  a  deep  glasa 
to  which  heat  has  been  applied,  with  a  saturated  solution  of  sil  ammoniac  in  a  warm 
st^te,  and  then  let  it  gradually  cool  in  a  calm  air,  the  sur&ce  of  the  liquid  will  be  the 
first  to  arrive  at  the  point  of  supersaturation,  as  well  from  the  direct  cold  which  it  ex- 
periences, as  from  the  concentration  which  the  evaporation  promotes  in  that  part; 
it  is  on  the  surface,  then,  that  the  first  crystals  are  formed.  These  crystals, 'wfaidi 
are  extremely  minute,  sink  as  soon  as  they  are  formed ;  and  they  descend  with  slow- 
ness, because  their  specific  gravity  is  not  much  greater  than  that  of  the  liqmd  which 
contains  them,  at  the  same  time  their  volume  increases  by  the  addition  of  similar  crys- 
tals, which  are  formed  during  their  descent,  so  that  they  reach  the  bottom  of  the  vase 
in  large  white  fiakes.  The  rapid  progress  of  the  crystallization  is  entirely  owing  to 
tiie  affinity  of  the  particles.  The  first  ciystal  which  begins  to  descend,  forms,  as  k 
were,  a  rallying  point,  or  nucleus,  ia  aU  the  particles  which  have  a  tendnecy  to  umte." 
By  a  reference  to  these  phenomena,  we  may  explain  the  formation  of  snow;  the  first 
crystals  of  which,  produced  at  a  great  height  in  the  atmosphere,  determine,  as  they 
descend,  by  the  excess  of  their  specific  gravity,  the  crystallization  of  aqueous  parti- 
cles, which  without  their  presence,  the  surrounding  air  would  have  retained  in  a  stale 
of  solution.  The  result  is  the  formation  of  stars  of  six  rays>  when  the  weather  is 
sufficiently  calm,  and  the  temperature  not  too  high  to  deform  the  crystals  by  melting 
ofi*  their  angles ;  but  when  the  atmosphere  is  agitated,  and  the  snow  falls  from  a  great 
height,  the  crystals  clash  together,  unite  in  groups,  and  form  irregular  fiakes. 
HaiL  I      Hail,  according  to  all  appearances,  is  a  species  of  snow,  or  of  snowy 

rain,  which  has  undergone  a  variety  of  congelations  and  superficial  meltings  in  its 
passage  through  different  zones,  some  temperate,  and  others  frozen. .  But  what 
cause  can  produce  these  great  variations  of  temperature?  We  answer,  electricity, 
which,  in  combining  oxygen  and  hydrc^en,  deprives  them  of  part  of  their  caloricf 
Hail,  accordingly,  even  that  which  falls  in  spring,  is  accompanied  by  marks  of  elec- 
tricify.§  It  is  by  an  electrical  apparatus  that  we  can  produce  artificial  hail.|J  We 
may  add,  that  volcanic  eruptions  are  often  followed  by  the  fall  of  hailstones  oi^  enor- 
mous size. IF  The  violence  with  which  hail  is  discharged  upon  the  earth,  und^  an 
oblique  angle,  and  independently  of  the  wind,  would  be  explained  by  supposing, 
with  the  celebrated  Volta,  two  electrical  clouds  drawn  towards  each  other  in  a  verti- 
cal direction,  and  by  .their  shock  producing  hail,  which,  by  the  law  of  the  composi- 
tion of  forces,  would  then  be  jrt'ojected  in  the  diagonal  of  its  gravity,  and  of  the 
result  of  the  two  directions  of  ^e  clouds. 

^  Such  are  the  principal  circumstances  which  natural  philosophy  has 
supposed  to  concur  in  the  formation  of  aqueous  meteors.  Their  be- 
neficial influence  upon  the  earth  is  a  point  more  easy  to  determine.  We  observe  all 
nature  languisn,  when  the  atmosphere  retains  for  too  long  a  time  the  fluid  arising 
fi>om  the  earth.  Plants  fade  and  droop ;  animals  feel  their  strength  failing  them. 
Man  himself,  breathing  nothing  but  dust,  can  with  difficulty  procure  shelter  from  the 
sultry  heat  by  which  his  frame  is  parched  and  overpowered ;  but  scarcely  have  the 
waters  of  heaven  descended  from  the  clouds,  when  all  living  beings  begin  to  revive  ? 

*  Hube,  sur  I'Evaporation,  chap.  51,  56,  p.  296,  328. 
f  Monge,  Annates  de  Chimie,  v.  p.  1.  agg. 

t  Journal  de  Physique,  ou  Observations,  &c.  de  Rozier,  1778,  Sept. — Cotte,  Journal  Gener»l 
de  France,  1788,  Na  95.    Magasin  de  Gotha,  vi.  &c.    libes,  Dictionnaire  de  Physique. 
§  Senebier,  Journal  de  Physique,  1787,  Mai. 

II  Quinquet  et  Selferheld,  voyez  Magasin  de  Gotha,  vi.  189;  vii.  45—47,  &c. 
1  Stephenson's  Picture  of  Iceland,  p.  307,  (in  German.) 
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the  fieUft  resuMe  their  green  atture,  the  flowers  their  livelj  tints,  animsls  the  sportira 

freedom  of  their  motions,  and  the  elements  of  the  air  their  healthful  equilihrioro. 

Snow  itself,  whose  v^  name  alarms  the  natives  o£  the  tropics,  is  producnve  of  real 

advantages  in  .the  economy  of  nature ;  it  secures  the  roots  of  plants  ag^dnst  the 

eSeeta  S[  intense  cold;  it  serves  gently  to  moisten  those  lands  from  which,  owing 

to  their  local  situation,  the  rain  is  too  soon  carried  off;  and'it  paves  for  the  inhabi* 

taot  of  the  north  commodious  and  agreeable  roads,  along  idiich  he  gaily  skims  in 

his  light  and  nimble  sledge ;  whilst  the  occupants  of  the  south,  living  under  a  cloudy 

aky,  are  strangers  to  the  enjoyments  both  of  winter  and  of  summer.    Hail  alone,  of 

aV^e  aqueous  meteors,  never  appears  but  as  a  harbinger  of  distress.     Birds  and 

qutdnip^  instinctively  conceal  themselves,  as  soon  as  they  have  any  presentiment' 

of  its  coming.*    Man  can  neither  ibrsee  its  apiwoach,  nor  arrest  its  ravages;  he 

has  been  able  to  ward  off  the  thunderbolts  of  the  sky,  but  he  sees  the  hail  destroy 

his  com,  break  his  fruit  trees,  and  shatter  the  yery  house  where  he  dwells,  without 

being  able  to  prievent  it. 

Excess  of  humidity  might  soon  become  hurtful  to  the  earth,  but  it  pi 
difficult  for  such  excesa  to  take  place;  the  quantity  of  atmospherical 
water  diffused  by  aqueous  meteors  varies  according  to  the  climate.  At  Paris,  it  has 
been  found  that  there  annually  fall  24  inches  of  rain-water  and  of  dew ;  at  lolmezzo, 
io  Friuli,  the  quantity  of  rain  alone  amoimts  to  82  inches;  at  Carfisignano,  in  the 
Appennines,  to  92;  (here  fall  at  Grenada,  105;  and  at  Leogane,  in  the  island  of  St. 
Domingo,  150  inches.  It  is  probable  that  in  every  place  the  quantity  of  water  eva^ 
porated,  determines  that  which  descends  from  the  atmosphere.! 

The  salutary  efiects  of  aqueous  meteors  are  modified  by  the  chemi*  I  JJJJ^TLjf  ^ 
cal  qualities  of  the  waters  of  the  atmosphere.  The  salt  rain  and  dew  |  ter. 
in  the  environs  of  the  Ca^un  Sea,  owing  to  the  vapours  which  arise  from  a  soil 
impregnated  with  difierent  kinds  of  salt,]!  probably  contribute  to  fliose  saline  efflo- 
rescences, which,  according  to  M.  Olivier,  are  gradually  overspreading  the  once 
'  fertile  soil  of  Persia.  They  are  so  strong,  that  in  one  cold  summer  night,  you  may 
see  tbem  on  the  camels,  under  the  appearance  of  hoar  frost  containing  sal-ammo- 
oiac.  In  the  west  of  Jutland,  you  may  perceive  fogs  of  a  salt  quality  arising  from 
the  bosom  of  the  sea,  which  consume  the  foliage  of  trees,  and  put  a  stop  to  their 
growth,  without  being  pernicious  to  that  of  grass.  In  France,  the  autumnal  fogs^ 
charged  probably  wiUi  electricity,  hasten  sometimes  the  maturity  of  the  grape. 

Amongst  the  aqueous  meteors,  there  are  some  which  were  once  con- 
sidered as  miraculous,  but  which  more  exact  observation  has  entirely 
divested  of  their  supernatural  character.  Such  are  skowers  of  bloody 
wUch  take  place  when  the  rain  water  draws  with  it  a  great  number  of  certain  red 
insects,  which  ffoat  in  the  atmosphere,  or  swarm  on  the  earth.  Showen  of  atdphur 
loay  actually  have  occurred,  even  independently  of  volcanic  eruptions,  as  the  air 
(usotains  carbon  and  sulphuric  gas,  which,  combined  by  caloric,  form  sulphur.  In 
the  month  of  May,  1646,  there  rained  at  Copenhagen  a  kind  of  substance,  which, 
on  being  examined  by  the  philosophers  of  that  day,  appeared  to  be  a  mineral  sul- 
phQr;§  but  the  same  phenomenon  recurring  in  1804,  and  in  the  same  month  of  May, 
the  phikMophers  of  the  present  age,  after  analysing  the  precipitated  matter,  per- 
teived  only  a  vegetable  substance  nearly  resembling  the  semen  lyeopodn.\\  The 
phosphorescence  of  this  substance,  at  the  moment  of  the  rain,  which  happened  dur- 
ing the  night,  presented  an  alarming  spectacle.  Other  examples  concur  in  showing 
thatfflilphurous  showers  are  in  general  nothing  but  the  fall  of  a  vegetable  poiyder, 
taken  "tap  by  a  water-spout;  a  phenomenon  which  we  shall  hereafter  describe.  At 
Bordeaux,  in  1761,  the  wind  raised,  and  bore  through  the  air  a  ck)ud  composed  of  a 
«ort  of  yellowish  dust,  covering  the  stamina  of  the  flowers  of  the  pine-trees  in  the 

•  Coon  complet  d'Agriculture  pratique,  par  Rozier,  Sonnini,  &c  art.  MHiorokgie, 
t  Debm^therie,  Throne  de  la  Terre,  sect  1254.    Cotte,  Mdteorologie.    Hales,  Statiquea 
^  V^g^toux.     M^moirea  de  Scdillcau  (Acadcmie  de  Paris,)  dc  Wapgentin  (Academic  dc 
Stockholm.)  &c.  Stc  t  Gmelin,  Dcscrijition  de  la  Kussie,  iil.  11, 12. 

S  Wormius,  MuseuiD,  lib.  L  cap.  9,  sect.  1.  I  M^nioires  dc  Viborg  ct  de  Rafn. 
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Aeijhlmuniig  Umde$.*  Hurncanea  too  have  sometimes  lifted  up  sheaves  of  eecs, 
as  well  as  animals  of  small  size/  such  as  Ipcusts  and  ioads,  which,  falling  at  a  con- 
siderable distoncoy  have  frightened  the  peasants.  The  most  frightful  phenomenoo 
of  this  description,  a  shower  of  fire,  has  been  twice  observed  by  a  celdl>raled  natu- 
ralist, who  declares  he  saw  nothing  more  than  rain  very  strongly  charged  with  elec- 
tric!^, and  which  sparkled  on  touching  the  ground*! 

Optical  phow- 1  ^^  come  now  to  consider  luminouB  mete<»« ;  aikid  first  as  to  ^lose 
■MB*.  I  which,  according  to  the  principles  of  common  physics,  depend  on  re- 

fraction and  reflection. 

The  sdar  rays,  say  the  Newtonians,  in  passing  from  a  rare  into 
a  dense  medium,  undergo  an  inflection,  a  deviation  firom  the  dired 
line  of  their  course,  which  is  termed  RefracUon: — ^the  seven  visiHe  rays  have 
different  degrees  of  refrangibility :  the  red  rays  have  the  least;  then  come  in  suc- 
cession the  <»'ange,  the  yellow,  the  green,  the  light  blue,  the  indigo,  and  the  violet. 
AH  bodies,  which  are  visible  without  being  hmiinous  or  transparent,  have  the  pn>- 
perty  of  reflecting  light,  that  is,.of  repellW  it,  and  throwing  it  back.  Even  the 
clouds  and  the  air  possess  this  property.  The  rays  which  have  most  refrangibility, 
are  also  the  most  reflexible.  These  two  causes  present  us  with  the  most  ddighCfri 
and  the  most  majestic  spectacles  in  nature.  If  the.  sky  shines  with  a  beautiful  azme 
hue,  it  is  solely  Uie  eflect  of  the  rays  of  blue,  indigo,  and  violet,  which  are  first  re- 
flected from  the  earth,  and  aHerwards  returned  to  us  by  th^  atmosphere*  The 
refraction  of  light  enables  it  to  difluse  itself  gradually  over  our  hemisphere,  obscured 
by  the  shades  of  night,  long  before -the  sun  appears,  even  when  that  luminary  cs  18 
degrees  below  our  horizon. 

The  twilight  and  the  down  confer  a  substantial  benefit  on  the  labourer, 
the  navigator,  and  the  wretched  inhabitants  of  the  frozen  zone.  By 
their  means  the  two  poles  enjoy  the  solar  light  for  nearly  the  space  of  nine  montlifl. 
The  sun  himself  appears  by  refraction  above  the  horizon  before  he  actually  arrives 
tiiere. 

The  brilliant  tints  which  accompany  the  riaing  a$^d  setting  of  the  sas, 
originate  from  this,  that  the  air  towards  night  and  in  the  morning  is  con- 
siderably condensed,  and  loaded  with  a  variety  of  vapours.  The  very  refirangibie 
rays  seldom  or  never  reach  us.  The  red  and  yellow  have  alone  inflexibility  eaoui^ 
to  penetrate  through  the  atmosphere,  and  to  render  the  vapocurs  and  clouds  so  maoy 
moveable  mirrors.  This  then  is  the  reason  why  the  sun  appeara  so  c^n  to  be  red, 
morning  and  evening.  The  delightful  spectacle  of  the  dawn  and  of  twilight  is  al- 
most entirely  denied  to  those  who  live  in  the  regions  of  the  equator,  where  the  win 
rises  in  a  d'u'ection  neariy  vertical.  It  is  towards  the  poles  that  these  reflected  spien- 
doura  of  that  great  luminary  are  longest  visible,  often  changing  the  whole  of  the 
night  into  a  magic  day,  of  which  the  inhabitant  of  the  south  of  Europe  can  form  no 
adequate  conception. 

Fkrbeiioni.  |  ParheUoM,  ot  false  suns,  are  phenomena  less  common.  We  see  by 
the  side  of  the  sun,  often  above  and  below,  several  images  of  that  luminary,  m<H« 
or  less  bright  These  false  shim  are  sometimes  surrounded  by  a  circle  of  pale  li(^; 
sometimes  adorned  by  the  colours  of  the  rainbow ;  most  comtjnonly  they  are  not 
exactly  circular,  and  some  have  been  observed  with  luminous  trains.  This  meteor 
has  never  been  seen  at  the  same  time  in  a  number  of  distant  places ;  it  exhibits  a 
diflTerent  appearance  even  to  spectators  who  are  near  each  other ;  it  is  therefore  an 
optica)  illusion.  As  it  snows  and  hails  generally  at  the  very  time  when  a  false  sun 
disappears,  it  is  supposed  that  it  is  in  a  mass  of  Uttle  spires  of  ice  suspended  in  the 
air  that  the  image  of  the  sun  is  reflected ;  the  rays  pass  proBably  through  an  open- 
ing between  thick  clouds,  as  when  one  lets  fall  the  solar  image  in  a  camera  obsciffa.| 
There  are  also  false  moons.  These  illusions  can  take  place  only  when  the  sun,  bcang 
distant  from  the  zenith,  darts  its  rays  obliquely  upon  the  atmosphere;  accordingly  t  ^' 

*  Sigaud  Lafond,  Diet,  des  Merveilles  de  la  Nature,  {ome  lii.  p.  196. 
t  Bcrgmami,  Giog.  Physique,  ii.  45.  sect.  115. 

♦  Huyghens,  Dissert,  de  Coronis  ct  Farhcliis,  in  Op.  Kclict.  ii.    Bcrgmann,  Geographic- 
^hyiique,  ^  122.  »^  r 
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moal  all  the  paikeKons  oceur  aither  in  the  momkig  or  the  evening.  False  aunaaie-oftea 
obaenred  in  countries  where  a  damp  cold  prevails.  These  are  frequent  phenomena  in 
Greeafend;  and  we  are  assured,  that  in  the  environs  of  Hudson's  Bay,  the  sun,  when 
rising,  generally  appears  to  have  a  taiL 

,    I^  rambaw  has  a  near  affinity  to  parhelions,  and  generally  accoin-  )  luiabow, 
panies  them.     £ve^  one  knows  that  this  magnificent  arch,  so  wonderfully  coloured) 
b  the  effect  of  the  seven  solar  rays  refracted  in  drops  of  water  suspended  in  the  airy 
and  reflected  up<m  a  dark  cloud,  as  upon  a  canvass.     It  b  to  treatises  on  optics  that 
we  must  refer  our  readers  for  an  explanation  of  this  phenomenon.* 

What  is  termed  the  apaiheoni  of  travellers,  is  a  phenomenon  much 
akin  to  that  of  the  rainbow. «  The  academicians  Bouguer,  Godin,  and 
La  Condamine,  when  standing  upon  the  very  elevated  mountain  of  Fambamarca,  in 
Quito,  saw  their  own  image  reflected  in  a  very  light  fog,  and  surrounded  by  several 
eonceiithc  circles,  ornamented  with  the  colours  of  the  rainbow.     The  Spectra  of 
Broeken  is  an  optical  deception  of  the  same  kind. 

The  "  Mirage^*'  or  appearance  of  objects  which  nxe  not  actually  in  |  tw  nrfnie. 
Che  horixon,  or  which  exist  there  in  a  different  situation,  is  one  of  the  most  remark- 
able of  optical  illusions.  At  sea,  rocks  and  sands  concealed  under  the  water,  appear 
as  if  they  were  raised  above  the  surfaccr  The  Swedish  sailors  long  searched  Amt  a 
prelendeki  magic  island,  which  from  time  to  time  could  be  descried  between  the  isles 
of  Aland  and  the  co^ts  of  Upland.  It  was  a  rock  elevated  by  the  mirage.t  At 
one  time,  the  £nglish  saw  with  terror  the  coasts  of  Calais  and  Boulogne  apparently 
approaching  the  i^ores  of  their  island. 

Vessels  sometimes  present  themselves  to  the  view,  as  if  they  were  upset,  or  as  if 
sailing  in  the  clouds.  |  The  most  celebrated  example  of  this  phenomenon  is  that 
which  is  frequently  seen  in  the  straits  of  Messina,  and  which  the  people  attribute  to 
the  fairy  Morgana,  Fata  Morgana*  The  spectator,  standing  on  the  Italian  coast, 
perceives,  upon  an  inclined  plane,  formed  by  the  waves  driven  towards  the  middle 
of  the  strait,  images  of  palaces,  embattled  ramparts,  houses  and  ships,  at  one  time 
turned  upmde  down,  at  another  confusedly  set  up  again,  and  presenting  the  spectacle 
of  towns  and  landscapes  in  the  air.§  Of  all  the  effects  arising  from  Uiis  cause,  that 
which  has  been  most  thoroughly  examined,  is  the  optical  illusion  which  the  French 
exped^M^d  In  the  deserts  in  the  vicinity  of  £gypt;  the  sandy  plain,  covered  in  the 
distance  by  a  thick  vapour,  presented  the  deceptive  image  of  a  vast  lake,  towards 
which  they  eagerly  hastened,  but  which  appeared  to  fly  before  them.||  All  these 
fantastic  opticd  appearances,  worthy  of  exercising  the  acuteness  of  philosophers, 
who  unquestionably  will  trace  through  each  of  them  only  the  varied  effects  of  a 
sin^e  cause,  can  be  but  briefly  sp^ifled  in  a  treatise  of  physical  geography. 

The  zodiacal  light  deserves  our  particular  attention.     It  is  a  grand  ]  zodiMii 
phenomenony  which  must  be  referred  either  to  the  nature  of  the  terres-  |  '^^ 
trial  atmosphere,  or  to  the  position  of  the  globe  with  regard  to  the  sun.     This 
Hght,  which  exists  constantly  under  ^e  equator,ir  presents  itself  after  sunset,  under 
the  appearance  of  a  serene  whitish  clearness,  of  a  lenticular  form,  having  its  base 
tamed  toward  .the  sun,  and  its  axis  in  the  zodiac. 

Mairan  has  supposed,  that  this  light  was  the  atmosphere  of  the  sun  ;**  but  this 
explanation,  so  generally  admitted,  is  totally  rejected  by  M.  de  La  Place.  This 
Ulostrious  geometer  observes,  as  we  think  very  justly,  that  the  atmosphere  of  the 
son  cannot  have  a  lenticular  form,  nor  be  extended  beyond  the  orbit  of  Mercury, 
vhikt  the  zodiacal  light  appears  to  extend  itself  even  beyond  the  terrestrial  orbit ff 

♦  Hauy,  Traitc  de  Physiqac,  §§  955-975.  Comp.  Obfervationi  sur  l'Arcen-Ciel»  suirc  de 
I'l^ptication  d'une  nouvelle  Th^orie,  &c.  par  M.  TAbb^  P.  Paris,  1768. 

t  M6inoires  de  I*Acad6mie  de  Stockholm. 

t  Mtnasl*  Gilberts  See.  Voyezle  M^moire  aur  les  Fata  Morgpana,  qui  paraitra  dana  les  Annalei 
to  Voyages.  \  Philoaophical  Tranaactiona,  1799, 

I  Motige,  sur  le  Mirage,  dana  lea  M6m.  d'Egypte,  i.  64. 

T  Horaer,  Astronomie  de  I'Ezp^dition  de  Krusenatem,  dana  Zacb,  Gorre^iondaaee,  z.311, 
^19,  340,  (avcc  one  figure.) 

**  Uairan,  Tvttt6  de  1' Aurora  Bor€a!e,  p.  13.   . 

W  ljf»Uce»  Syatemc  du  Monde,  lib.  iv.  o.  10. 
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If  we  wera  penuilted,  in  a  work  of  this  deseriptioii,  to  develop  new  opiaioitt  is 
pbyaica,  we  diould  endeavour  to  render  it  probable,  that  the  zodiacal  light  ia  notUng 
else  than  the  luminous  fluid  belonging  to  the  terrestrial  globe,  attracted  by  the  am 
in  the  direction  of  his  apparent  daily  pa^  and  wluch,  being  accumulated  upon  dw 
line  of  that  direction,  becomes  visible  at  the  moment  of  the  decline  of  the  sua. 
This  efflux,  forming  an  elliptic  belt,  the  great  diameter  of  which  ia  always  directed 
towards  the  sun,  must  present  itself  under  a  lenticular  figure,  the  hugest  part  of 
^i^ch  is  turned  towards  that  hmiinary.  It  is  true,  that  this  explanation  supposes  that 
the  luminous  fluid,  difiused  throughout  the  universe,  accumidates  around  the  celes- 
tial globes  m  the  ratio  of  their  mass  and  density,  which  as  yet  is  only  an  uncertain 
hypothesis. 

igneowaete- 1  Amongirt  the  ^gweoiif  me<«or«,  of  which  we  are  now  about  to  treat,  iA«»- 
****  I  daroccupies  the  first  rank.    It  \»  universally  known  to  be  the  efiect  af 

electricity,  the  theory  of  which  must  be  studied  in  i^08q>hical  treatises.  We  hav« 
seen,  that  all  the  powerfifl  agency  of  the  electric  fluid  is  sensibly  present  in  the  air, 
in  rain,  snow,  hail,  and  in  the  clouds  which  float  in  the  midst  of  the  atmosphere. 
These  bodies  receive  their  electric  properties  from  the  hand  of  nature,  in  a  manner 
not  exactly  known,  though  Uie  experiments  of  Lavosier  and  La  Place  have  unqust- 
tionably  proved,  that  terrestrial  bodies,  in  evaporating,  cany  up  from  the  earth  apart  • 
of  the  electric  fluid  which  belon|;s  to  it.  It  is  to  the  celebrated  FrankUn  we  ow^tbe 
direct  proof  of  the  electricity  of  the  atmosphere.  He  was  the  first  who  was  boU  ^ 
enough  to  make  an  experiment  on  the  douds,  and  to  draw  down  the  lightning  from 
the  sky. 

The  electricity  of  the  clouds  in  storms  is  almost  always  that  which  philos6pb«rt  ^ 
term  vUrtoua  or  ponUoe;  it  augments  in  proportion  as  we  ascend  in  the  atmosphere,  . 
and  consequently  ought  to  be  very  strong  in  that  part  of  the  air  which  gives  birth  to  i 
storms.  The  whole  terrestrial  globe  may  be  looked  upon  as  a  vast  reservoir  of  both  | 
kinds  of  electricity,  but  more  frequently  of  th6  resinous  or  negative.  As  long  as  these  <^ 
two  bodies  remain  in  their  natural  state,  the  two  electricities  consequently  are  in  equyi- 
brium,  and  at  rest;  but  if  one  of  these  two  bodies,  ^^ether  it  be  the  earth  or  tho 
atmosphere,  acquire  an  excess  of  the  electric  fliud,  there  is  no  longer  an  equafilj 
between  the  repuhdve  and  the  attractive  powers.  The  excess  of  the  fluid  is  dis> 
charged  in  the  form  of  a  flash.  This  constitutes  thunder,  which  is  either  detcAfuiM^ 
or  atcendb^.  We  sometimes  observe  these  two  kinds  of  thunder  almost  at  the 
same  moment,  the  earth  and  the  atmosphere  appearing  to  make  a  mutual  exchange 
of  their  surplus  electricity.  The  flash,  which  is  attracted  and  conducted  by  metak 
and  moist  bodies,  in  preference  to  other  substances,  commits  ravages  which,  from 
our  inability  to  observe  them  with  coolness,  still,  remain  in  circumstances  of  obsea- 
rity ;  here,  the  thunder  kindles  rapid  and  devouring  flames;  there,  it  bends  and  shi- 
vera  the  objects  which  it  meets  with.  Sometimes  it  instantaneously  deprives  anunals 
of  life,  and  sometiraes  it  passes  over  the  clothes  without  injuring  the  persoiu 
ig«i«ggi«r  I  A  kind  of  periodical  flux  and  reflux  has  heen  observed  in  the  electrical 
fl«u.  I  fluid  of  the  atmosphere.  In  summer,  wh^nthe  earth  is  dry,  and  the  day 

is  warm,  droughty,  and  serene,  the  atmospheric  ^ectricity  increasea  from  sunrise  til 
mid-day,  when  it  arrives  at  its  maximum^  then  it  remains  stationary  for  a  couple  of 
hours,  and  afterwards  diminishes  until  the  fall  of  the  dew.  Towards  midnight,  it 
revives,  to  be  again  almost  entirely  extinguished.  In  winter,  the  fnaxmum  of  elec- 
tricity is  at  eight  o'clock  in  the  evening;  it  is  weaker  during  the  day.  In  all  these 
variations,  atmospherical  electricity  seems  very  exactly  to  follow  up  the  development 
of  hydrogen  gas,  which  is  more  or  less  considerable  at  diflerent  periods  of  the  day.* 
Electrical  phenomena  are  more  prevalent  in  some  quartero  of  the  globe  than  in  others. 
Towards  the  poles,  the  disengagementof  hydrogen  gas  is  extremely  scanty,  and  there 
is  also  no  continual  friction  between  the  earth  and  the  atmosphere.  Thunder,  accord- 
ingly, is  rarely  observed  in  those  regions;  it  is  only  a  weak  decrepitatioii.  As  we 
advance  towards  the  equator,  hydrogen  gas  becomes  more  abundant,  and  at  the 
same  time  the  storms  are  more  violent.     It  is  under  the  line,  that  we  meet  with 


,  ^    ,  sect  800, 803, 831 .  Lemonoier,  M^m.  de  P Acad^mie^  1753,  p.  240, 341. 
Beocaria,  CUcctnciU  tcrfestrc,  sect.  1087. 
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thfft  vast  MrtenC  of  sea  where  thttnd^  storms  almost  constantly  preiraO.  There  are, 
howerefy  eountries  under  Uie  hne,  in  which  it  rarely  thunders.  If  tiiunder  seems  to 
be  parlicalaiiy  attracted  towards  marshy  plaeesi  may  not  the  cause  be  found  in  the 
preMBca  of  itte  inflammi^le  gas  of  marshes,  whidi  is  only  an  impure  species  of 
hydrogen  gasi  It  is  supposed  that  there  are,  in  the  electric  fluid  of  the  globe,  two 
currents,  ^e  one  from  tiie  poles  towards  the  equator,  the  other  in  an  opposite  direc* 
tio^    This  is  a  Tery  probable  hypothesis; 

Storms,  notwithstanding  tiiecfdimaitiesM^  I  Bfl^«t,or 

and  which  the  timoder^-rod  cannot  infallibly  prevent,  deserve  to  be  con*}  <<<«&•• 
skiered  one  of  the  greatest  benefits  that  our  Creator  has  bestowed.  They  diffuse 
freshness'through  the  atmosphere  when  it  is  in  a  confined  and  sultry  state ;  the  plants 
rssume  ^ir  Hvely  green,  the  flowers  raise  their  drooping  heads  when  their  thirst  has 
been  quenched  by  the  rain;  the  crops  and  fruit,  penetrated  by  the  new  warmth, 
ripen  more  rapid^,  and  man  silently  adores  the  Great  Being  whose  power  has  been 
displayed. 

We  now  proceed  to  consider  other  igneous  phenomeaa,  none  of  which  possess  the 
dreadfrd  energies  of  tiiunder. 

The  aurora  bore<dU,  so  o(len  celebrated  by  Ossian,  presents  a  spec- 
tacle equally  magnificent  and  astonishing.  In  these  bloodstained  and 
fiery  meteors,  what  poet  is  there  who  could  not  discover  the  shades  of  warriors, 
who,  once  conquerors  of  the  earth,  and  now  rulers  of  the  air,  stoop  fix>m  the  clouds 
to  behold  flie  combats  of  their  postentyT  Are  not  those  pale  and  sofr  lights  the 
daughters  of  heroes  who,  cut  down  in  the  early  bloom  of  their  beauty,  now  float  upon 
the  wings  of  the  wind?  We  hear  their  sighs,  and  the  rustling  of  their  resplendent 
robes ;  and  we  seej  rising  towards  the  zenith,  and  assembling  on  every  side  the 
himinous  columns  of  the  wandering  palace  of  departed  spirits.  But  we  must  leave 
to  the  painter  and  the  poet  the  delineation  of  such  enchanted  scenes,  and  confine 
ourselves  to  a  more  rigorous  and  sober  description.*  The  aurora  borealis,  in  our 
European  countries,  imtformly  appears  in  the  north,  and  inclining  generally  a  little 
to  the  west.  In  €rreenland,  we  sometimes  perceive  this  phenomenon  towards  the 
south.  In  the  other  hemisphere  it  is  observed,  but  with  a  feeble  lustre,  in  the  direc- 
tion of  the  south  pole.  The  ancients  appear  to  have  described  it  under  the  name  of 
lampSf  or  burning  torefu^y  and  other  designations.  In  our  age,'  it  is  a  rare  occurrence 
in  the  temperate  zone,  and  becomei  common  only  toivards  the  60th  degree  of  lati- 
tude. It  commences  generally  three  or  four  hours  afler  sunset,  and  is  preceded  by 
a  somlH^  cRmhI,  nearly  resembling  the  segment  of  a  circle,  of  which '  the  horizon 
forms  the  cord.  This  segment,  seen  at  Upsai,  for  example,  is  of  a  deep  black, 
whilst  in  Lapland  it  appears  greyish,  or  even  becomes  almost  invisible.  Its  circum- 
ference very  soon  boixlera  upon  a  whitish  light,  which  sometimes  appeara  gently  to 
expire.  Most  firequently  the  cloudy  segment  opens  in  chinks,  whence  issue  streams 
and  rays  of  light,  of  a  yellow,  a  rose,  a  purple,  or  a  sea-green  colour.  A  general  move- 
ment agitates  all  the  cloudy  and  enlightened  space;  rays  becoming  more  and  more 
bright,  shoot  across  each  other  like  lightning  flashing  in  the  midst  of  eflblgent  splen- 
dour; by  degrees,  there  is  formed  in  the  zenith  a  luminous  crown,  which  seems  to 
be  ihe  central  point  of  all  the  motions  of  the  luminous  matter.  Afler  having  occu- 
pied, for  the  space  of  ah  hour  or  two,  almost  the  whole  expanse  of  the  heavens,  the 
phenomenon  contracts  itself  at  firat  on  the  southern  side,  afterwards  on  the  west  and 
the  east,  and  finally  disappeara  towards  the  north.  The  rising  sun  invariably  extin- 
gcdriies  ^ese  rival  luminaries.  The  further  we  remove  fix>m  the  pole,  the  less  dis- 
tinctly do  we  perceive  these  different  appearances  of  the  aurora  borealis.  It  gene- 
11^  appears  in  France,  only  Hke  a  light  not  much  elevated  above  the  horizon. 

Philosophers  have  given  di^rent  explanations  of  these  phenomena.    That  which 
professor  Liibes  lately  proposed,  appears  to  unite  simplicity  to  probability.f 

This  philosopher  lays  down  the  six  following  principles :  1st,  If  the  electric  spark 
he  transmitted  through  a  mixture  of  azotic  and  oxygen  gas,  the  resuh  is  the  produc- 

*  Ifiiiran*  Traits  des  Aurorei  Bor^ales,  p.  115.    Bergmann,  G6og.  Phyi.  ii.  96—104, 
t  Tniit^  de  Physique,  par  Libei,  tome  iii.  p.  S09. 
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tion  of  nitric  and  nitrous  acids,  or  of  idtnras  gas,  aceordiag  io  the  propottion  m^ 
sisting  between  the  oxygen  and  azote,  which  compose  the  mixtnre^  M,  Nitric  add 
apquires  additional  colour  and  rdatility  from  being  exposed  to  the  son.  Scheele 
first  observed  this  phenomenon,  and  M.  Lit>es  has  made  frequent  obsenratioas  o& 
the  subject.  Having  placed  a  glass  receiver  over  a  saucer  containmg  mtric  acid, 
and  having  exposed  the  whole  to  the  sun,  he  observed  that  the  acid  became  coloured, 
and  that  the  receiver  was  filled  with  reddish-looking  vapours,  which  remamed  in  it 
a  long  time,  diffusing  a  lustre  sumlar  to  that  of  the  aurora  borealis.  Sd,  In  phials 
containing  nitr9us  acid,  we  idways  perceive  above  the  acid  a  veiy  red  and  very  vola^ 
tile  vapour,  which  never  condenses.  4th,  Nitrous  gas,  when  in  contact  with  atmo- 
spherical air,  emits  deep  red  vapours,  which  fly  away  into  the'  atmo^i^ere.  5th, 
The  hydrogen  gas  which  is  disengaged  from  the  surface  of  the  globe,  oceu^be8,in 
the  higher  regions  of  the  atmosphere,  a  place  marked  out  by  its  specific  gra^. 
6th,  The  solar  heat  has  but  little  influence  in  the  polar  regions,  in  reflecting  opoo 
these  principles,  it  is  edsy  to  perceive,  that  the  production  of  hydrogen  gas  b^ng 
extremely  scanty,  if  at  all  occurring,  in  the  polar  regions,  the  electric  fluid  in  flowing 
back  from  the  equator  towards  the  pole,  must  pass  through  a  ^ace  occupied  only 
by  a  mixture  of  azotic  and  oxy^n  gas ;  that  the  electric  spark  fixes  and  comlnaaB 
these  two  gases ;  that  this  combination  ought  to  cause  the  production  of  nitrous 
acid,  or  of  nitrous  gas,  according  to  the  proportion  which  prevails  between  the  two 
component  gases ;  and  that  the  gas  and  the  nitric  acids  thus  formed,  should  exhsls 
red  and  volatile  vi4>ours,  which  give  rise  to  the  phenomena  of  the  aurora  borealift. 
If  these  phenomena  do  not  occur  in  the  ten^)erate.  zones,  the  reason  is,  that  in  their 
strongly  heated  atmosphere,  there  is  always  to  be  found  a  mixtinre  of  oxygen  and 
hydrogen  gas,  which  attracts  the  electric  spark,  thus  occasioniag  thunder  and  light- 
ning. Th^se  two  phenomena  are  not  known  in  the  polar  re^onsi  from  their  defi^ 
ciency  in  hydrogen  gas. 

The  observations  of  the  elder  Gmelin,  in  his  travels  in  Siberia,  tend  to  c<Hifimi 
the  opinion  of  M.  Libes.  As  we  advance  into  eastern  Siberia,  the  aurora  borealis 
becomes  more  frequent  and  more  dazzlii^g ;  and  it  appears  that  the  frozen  regions, 
between  Jenissa  and  Cape  Behring,  are  the  native  country  of  these  phenomena. 
Now,  that  is  exactly  the  quarter  of  the  old  continent  where  the  cold  is  most  intense, 
and  consequently  wh^re  the  least  hydrogen  is  disengaged.  ' 

This  explanation,  however,  does  not  accoQnt  for  several  circumstances^  of  the 
phenomena ;  amongst  others,  for  the  blackish  segment  which  forms  the  base.  We 
must  wait  until  en%htened  observers  have  applied  the  principles  on*  which  it  i» 
founded  to  a  certun  number  of  these  phenomena.  We  would  ask  these  observers, 
whether  the  aurom  borealis  might  not  be  in  some  measure  the  efiect  of  one  of  those 
optical  illusions  of  which  we  have  been  sgeaking,  viz.  the  mirage  ?  and  whether  the 
circular  segment  be  not  the  image  of  the  terrestrial  globe  itself,  repeated  in  the  noc^ 
turnal  atmosphere  ?  And  then  die  luminous  rays  which  appear  to  issue  from  this 
cloudy  segment,  would  in  fact  issue  from  the  earth  itself.  This  is  a  solution  which 
we  submit  to  the  examination  of  philosophers. 

Other  igneous  phenomena  recal  us  towards  the  surface  of  the  earth.     We  know 
that  animal  substances,  in  a  state  of  putrefaction,  always  emit  phosphorus,  ^hich, 
taking  fire  fronA  the  contact  of  the  atmosphere,  produces  light  and  wandering  flames. 
^Qii  rteont.    I  Such  is  probably  the  origin  of  those  ignea  faim^  which  flutter  at  night 
over  church-yards  and  fields  of  battle,  and  which  have  given  rise  to  pretended  ap- 
paritions of  spirits  in  churches  where  it  is  the  pernicious  custom  to  accumulate  the 
remains  of  the  dead.     Hydrogen  gas  is  often  combined  with  phosphorus;  this  n\ix- 
tufe  is  not  fit  for  respiration;  it  quickly  sufibcates.     This  is  also  a  circuuEistance 
which  seems  to  enter  into  many  histories  of  spirits  and  apparitions,  namely,  the  in- 
flammable air  disengaged  from  marshes,  which  is  hydrogen  gas  mixed  ^ith  azotic. 
The  air  which  inflames  on  the  surfiftce  of  certain  springs,  known  by  the  name  of! 
Barntiir         1  ^timing  /oun/otW,  ariscs  from  the  presence  of  hydro^phosphoric  gas,  o^ 
voant^iu.      I  ^g  j^  jg  otherwise  termed,  phosphiireted  hydrogen.  •   One  o€   tbeA€i 
springs  is  met  with  in  the  parish  of  Saint  Bartholomew,  in  the  department    of  tM 
Isere.     The  disengagement  of  inflammable  gas  during  the  summer,  is  so  conaidera' 
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h\t^  thai  ire  continually  see  a  flame  eeren  feet  high;  and  iraveUers,  wi^en  tbej  firat 
beboM  it,  knagine  that  the  whole  TiHage  is  on  iire.^ 

Ignesfetui,  arising  from  the.  development  of  phosphweted  hydrogen^  are  necessa- 
rily soon  extinguished;  a  succession  of  these  fores  will  therefore  appear  to  the  spec- 
tator to  be  one  single  flame,  which  moves  with  rafHdity  from  i^ace  to  place,  when 
we  attempt  to  approach  it  The  air,  driven  m  before  us,  forces  the  lambent  flame 
to  re€ede«t  Tnere  are  other  similar  flres,  which  appear  to  be  immoveable  when 
viewed  from  a  particular  spot.  There  was  one  near  Rettwick,  in  Sweden,  which 
was  supposed  to  issue  finom  the  mouth  oi  a  dragon  that  kept  watch  over  some  hid- 
den treasures.  A  simple  miner  ventured  to  sink  a  shafl,  i^ch  discovered  a  cav«m 
filled  with  sulphurous  pyrites  and  petroleum,  the  combustion  of  which  had  occasion- 
ed the  phemmietton.;]: 

FaUtngy  or  MhooUng  .ftort,  areappeaiances  eveiy  ^here  observed.  |  Vhiiii«8<m. 
They  are  probaUy  the  efiect  of  hydrogen  gas  more  or  less  sulpfaureted,  for  phos- 
phorus is  too  rapidly  ii^amed,  by  the  contact  of  the  air,  to  be  capable  of  reaching 
so  great  an  elevation.     What  seems  to  prove  the  hydro-sulphureted  origin  of  these 
meteors,  is  the  nature  of  the  circumstances  by  which  they  are  accompanied.     These 
fires,  we 'are  assured,  often  fall  to  the  ground;  and  nothing  is  found  at  the  place  of 
their  fall  but  a  fetid,  glutinous  matter,  of  a  whitishr  colour,  bordering  upon  yellow. 
Now,  we  know  that  sulphureted  hydrogen  gas  holds  sulphur  to  it  in  solution ;  that 
the  hy(krogen«nd  the  su^hur  does  not  bum  at  the  same  moment;  that,  consequently, 
the  sulphurouip  part  may  be  precipitated  to  the  earth,  whilst  the  hydrogen,  ipixed 
with  the  o}tygen  of  the  air,  is  kindled  by  a  slight  electric  spark. 

The  Firt  of  St'.  Ekno  is  generally  considered  as  an  accumulation  of 
electric  matter  irounda  point,  which  moved  in  the  air.  This  fire,  then, 
may  be  expected  to  ^ipear  fVequently  at  the  top  of  the  masts  of  a  vessel  sailing 
along  with  rapidity.  The  ancients  observed  this  phenomenon.  These  fires,  when 
seen  in  pairs,  were  called  Cagtcr  and  Polhue^  when  the  flame  was  single,  it  bore 
the  name  of  Hden.  The  spears  of  an  army  often  ajppeared  omamerited  with  these 
electrical  plumes.§  A  Swedish  naturalist,  traveUing  on  horseback  in  snowy  weather, 
saw  his  Angers,  his  switch,  and  the  ears  of  his  horse  covered  with  a  fire  of  thid 
description.  II 

€}hbe9  of  fire  present  a  spectacle  much  more  imposing  than  all  the  j  ofefaef  orsm 
preceding  phenomena;  they  are  seen  of  an  immense  size;  their  light  is  sometimes 
red,  but  oflener  of  a  vivid  and'daszHng  whiteness,  Mke  the  flame  of  .zinc  mixed  with 
lutre:  they  move  with  the  rapidity  of  lightning,  and  appear  to  belong  to  the  higher 
regions-  of  the  atmosphere,  as  they  have  been  observed  at  the  same  time  in  placea 
Teiy  distnut  from  one  another.  This,  however,  may  be  only  h  continuatibn  of  their 
mpid  flight,  sometimes  shooting  aloi^  at  the  rate  of  six  leagues  in  a  second.  We 
9ee  them  often  in  the  space  of  a  few  seconds  appear  to  traverse  the  horizon,  blaze 
Mke  fire-worics,  then  break  in  pieees,  or  discharge  torrents  of  flames,  with  a  detona- 
tion tlmt  shakes  the  air  and  the  earth  at  the  moment  of  their  explosion.  There  are 
some  which  are  precipitated  like  a  thunderbolt,  break  through  the  roofs  of  houses, 
d»troy  animals,  and  dismast  or  shattervessels.  At  other  times,  they  move  over  the 
^arfli  like  a.  whirlwind  of  flame,  set  fire  to  trees,  devOiur,.or  at  least  overthrow,  ev«ry 
^Hng  which  obstructs  their  course.  They  are  occasionally  accompanied  with  thon- 
<fer.  Electricity  and  hydrogen,  perhaps  also  nitrous  gas,  seem  to  act  here  an  im- 
portant part;  but  the  appearance  of  these  phenomena  is  so  momentary,  that  we  cao- 
Mtt  examine  them  with  the  requisite  care.  It  is  only,  then,  on  hypothesis,  thtt  we 
tonaider  the  stones  thrown  down  from  the  air  as  the  kernels  of  those  little  ci>mets 
^  Ae  tenrestrial  atmosphere;  this  hypothesis,  hiOwever,  possesses  a  considerable 
portion  of  probabihty.lF 

*  Boavler,  Jooraal  dela  M^icine  EcUir^es  par  les  Sciences  Physiques,  torn.  Hi.  No.  8. 
t  1>erh«m»  Philosoph.  Transact.  No.  411. 

i  M4motres  de  I'Acad^mie  de  Stockholm,  1740.    Bergman n,  G6og.  Pliys.  ii.  80. 
§  Homer*  Odyssey,  xx.  133.    Cicero,  de  Divinatione,  i.   18.    Virg.  Georji:.  i.  478.    Pliuy 
^Hst  Nat.  il.  cap.  37,    Seneca,  Qiixst.  Nat.  i.  1.    Csesar,  Bell.  Africa,  6  )iv.  xxii.  1. 
I  yorskacl,  dans  Bergmauii,  G^ogr.  Pbys.  §  130.  %  See  Book  xi.  p.  123. 
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All  the  phenomena  which  we  have  just  heen  eolisideriiig,  appear  attended  widi 
brigfatness,  and  even  with  noise.  There  is  one,  however,  which  presents  itself  to 
our  noticei  as  the  result  of  a  gentle,  invisible,  and  noiseless  force,  but  whidi  is  di^ 
WffifitiM  I  fused  over  the  whole  of  tiie  terrestrial  globe:  I  allude  to  magmiitm. 
This  phenomenon  is  veiy  Uttle  understood  as  to  its  real  nature— all  that  we  know  is 
reduced  to  this:  there  appears  to  exist  a  substanee,  or  force,  of  some  kind  or  other, 
which  exercises  an  influence  probably^ver  aU  terrestrial  bodies,  but  which  is  chiefly 
shown  as  it  acts  upon  the  ore  of  oxidized  iron,  called  loadstone.  These  substances, 
presented  to  each  other,  are  naturally  attracted  at  one  end,  and  mutuall j  repefled  at 
the  other:  they  constantly  turn  these  two  points,  in  whidi  their  magnetic  action  is 
concentrated,  towards  ^  two  poles  of  the  world:  they  communicate  by  fiictioii,  or 
by  contact,  this  power  to  bars  and  needles  of  iron,  or  rather  (^ steel;  so  tlttH  such  a 
ua^mtut  BM*  I  magnetic  needle  indicates  by  one  of  its  piunts  th$  north,  and  by  the  otiier 
^^  I  south,  allowing  fbr  some  deviation.     This  phenomenon  of  the  directton 

of  loadstones  is  attempted  to  be  explained  by  supposing  that  ithe  globe  itself  is  a  great 
loadstone,  which  exercises  its  magnetic  force  upon  all  bodies  more  or  less  sensflily. 
We  shall  not  enter  upon  the  discussions  to  which  this  hypothesis  must  lead.* 

The  earth,  considered  .as  a  gr^  magnet,  has  poles  and  an  equator  different  firom 
those  which  give  to  it  its  shape  and  its~rotation.  It  is  this  which  shows  ihe  two  kinds 
of  deviation  observed  in  the  magnetic  needle. 

The  deviation,  or  the  angle  that  the  axis  of  the  magnetic  needle  makes  with  the 
meridian  of  a  place,  is  termed  its  declinatkm.  It  is  either  west  or  east^  and  varies 
in  diflferent  parts  of  the  globe,  at  different  times  of  the  year,^  and  even  at  different 
hours  of  the  day.  These  diminutions  and  augmentations  seem  to'  vaiy  periodically; 
and  the  variations  are  very  considerable.  At  London  the  decimation  Xma  1 1  degrees, 
15  minutes  east  in  1580-1;  in  1657  the  needle  pointed  directly  north;  in  1692  it 
already  indicated  6  degrees  of  western  declination;  and  in  1799,  this  deolinatioD 
increased  to  21  ilegrees.  In  1666,  there  was  none  at  Paris;  in  1795,  it  amounted 
to  22  degrees,  30  minutes  towards  the  vilest  We  find  upon  the  globe  a  number  of 
spots,  in  which  there  is  no  declination ;  but  these  beUs  tpUhout  deelinaiion  change 
their  position  every  year.  We  are  obliged  to  revise  the  magnetic  maps  evory^  10  or 
12  years. 

The  diurnal  oscillations  are  also  considerable.  Celsius  observed  a  variation  of  IS 
minutes  in  an  hour,  and  from  2  to  7  minutes  m  the  24  hours.  The  experiments  of 
Cassini,  made  at  Paris,  give  tlie  following  interesting  result  From  8  o'clodc  in  the 
morning,  imtil  2  in  the  afternoon,  the  direction  of  the  needle  approaches  the  meri- 
dian; it  afterwards  deviates  until  9  in  the  eveniJig,  and  remains  stationaiy  during  ihe 
night  The  sum  of  the  oscillations  towards  the  west  exceeds  that  c^the  movementi 
m  a  contrary  direction. 

The  incUnaiian  connsts  in  this:  the  magnetic  needle,  which,  under 
tiie  equator,  generaUy  supports  itself  in  a  horizontal  equiHbrium,  which 
is  given  to  it  when  placed  on  the  pivot,  deviates  from  its  horizontal  position,  as  it  ap- 
proaches the  poles;  one  of  its  extremities  always  dips  towards  the  pole.  Tlie  great- 
eft  inclination  yet  mentioned  is  that  of  82  degrees,  observed  by  Phipps,  in  the  latitude 
of  79  degrees,  44  minutes  north.  According  to  the  observations  of  M.  de  Humbddt, 
tke  intensity  of  the  magnetic  forces,  and  above  all,  the  inclination  augments  as  we 
go  from  the  equator  to  the  poles,  whilst  the  aerial  traveller,  Gay  Lussac,  has  proved, 
tkat  at  21,600  feet  above  us,  they  were  the  same  as  upon  the  earth. 
^^*(>^^M-  I  The  circle  which  coincides  with  the  vertical  plane,  passing  through  the 
tud^uSor!*  I  direction  of  die  Aeedle,  is  called  the  magnetic  meridian:  the  points  where 
all  these  meridians  would  cut  each  other,  would  be  the  magnetic  poles  of  the  earth. 
A  great  circle,  upon  which  there  is  no  inclination  of  the  needle,  will  be  the  magnetic 

*  ^pinut,  Teiittmen  Theorise  Mtgneticx ;  les  M^moires  de  Coulombe,  tnembre  de  l*fntti- 

tut;  ceux  d'Euler,  dans  les  M^moires  de  Berlin,  1751, 1755,  et  1757;  les  M^m.  Sti^dois  pour 

les  ann^es  1750  et  1768,  avec  la  carte  de  Wilke ;  the  Transactions  of  the  Koyal  Irtsh  Society, 

^o1.  iv.  Dublin.    Van  Swinden,  M^moires  sur  I'Analogie  de  ElcctriciU  et  du  Mago^tisme. 

Iturt  Physique,  §S  720—832. 
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cfuo^.  According  to  the  philosophical  reeoorches  of  tlie  celebrated  Biot,*  the  mag- 
netic equator  now  forms,  with  the  terrestrial  equator,  an  angle  of  10  degrees,  9b 
minutes,  56  seconds;  its  western  node  upon  the  terrestrial  equator  is  at  120  degrees, 
2  minates,  2  seconds,  to  the  west  of  Paris,  that  is  to  say,  near  the  Gallapago  Isl- 
ands, in  the  southern  sea;  consequently,  its  eastern  node  is  at  59  degrees,  57 
minutes,  55  seconds,  to  the  eastward  of  Paris,  in  the  Indian  sea.     The  magnetic 
equator  descends  to  the  southward  of  the  terrestrial  equator  in  the  Etliiopian  Ocean, 
and  rises  to  the  northward  in  the  great  Eastern  Ocean.     Thus,  a  nortiiem  hemi- 
sphere projected  upon  the  magnetic  equator,  would  present  a  still  greater  excess  of 
lind  upon  the  opposite  aquatic  hemisphere,  than  a^  northern  hemisphere,  already 
projected  upon  the  terrestrial  equator — a  circumstance  which,  joined  to  the  mag- 
netic diiection  of  several  chains  of  islands,  presents  to  our  notice  the  great  .agency 
idiich  magnetism  has  exerted  in  the  formation  of  the  globe. 

Having  endeavoured  to  explain  the  nature  and  operations  of  atmospheric  fluids, 
let  us  proceed  to  consider  the  agitations  with  which  this  ocean  of  gases  and  vapours 
is  afiected. 


Vebeilyof 
winds. 
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dmlinuation  of  the  Theory  of  Geography.     Of  tht  inovements  peculiar  to  the  Aimo* 

sphere^  or  of  ninda. 

Th£  atmosphere  experiences  Agitations  which  displace  its  particles  in  various 
directions,  and  which  all  depend  on  a  single  cause,  an  interruption  of  its  equihbrium, 
the  restoratiott  of  which  necessarily  takes  place  in  conformity  with  the  laws  common 
to  aH  Buida*  A  change  in  the  temperature  of  &  column  of  air,  tlie  transformation 
of  a  portion  of  the  atmospheric  gases  into  water,  their  congelation,  in  a  I  Definition  or 
word,  whatever  causes  a  vacuum,  a  condensation,  an  expansion,  and  |  ^'^"^ 
consequently  destroys  the  equilibrium  subsisting  among  the  difierent  parts  of  the 
atmosphere,  necessarily  produces  the  rapid  displacement  of  a  mass  of  air,  that  is  to 
say,  a  wind.'f 

The  velocity  of  winds  being  the  circumstance  most  palpable  to  our 
senses,  several  arbitrary  denominations  have  resulted  from  it,  the  prin- 
cipal of  which  are  as  follows : 

Gentle      -wind,  (a  breeze,)  one  that  travetsei  10  fbet  in  a  second. 
Moderate  — —  (an  easy  gale,)      •  -  16 

Strong      (a  stiff  gale,)        -  -  24 

Fioleni      (a  squall,)    -        -  -  35 

CSUghi,       ....  43 

Storm^       -s  Coruiderable,      .        -  -  49 

(^Violent,      -        -        .  -  54 

xr  .^.v^—  S  ^  *he  temperate  zones,      -         60 

^"^'^^'^^  1  Of  the  tomd  zone,    -         -  120  to  300. 

The  direction  of  winds  is  not  designated,  Uko  that  of  marine  currents,  by  the 
point  of  (he  compass  to  which  they  tend,  but  by  the  point  from  which  they  come; 
4n«,  a  northerly  wind  is  directly  contrary  to  a  northerly  current 

In  regard  to  duration,  winds  are  distinguished  as  constatU  and  variable;  I  ^BOtnt 
io  regard  to  extent,  as  general  and  partial.  \  ""^"^ 

*  MSmmrea  de  Humboldt  et  Biot,  sur  les  VariatioDs  du  Bfagn^tisme  terrestre  k  diff^rentei 
Ixitvdet.    Journal  de  Physique,  Friroaire,  an.  ziii.  p.  244^  tqg, 

i  lyAlemberty  Recherches  sur  le  cause  g^n^rale  des  VenU;  Paris,  1754.  De  la  Coudraye, 
worie  des  Vents  et  des  Ondes,  couronn^e  i  Copenhag^e,  en  1786.    Ilalley,  Account  of  thr 
Trade-Winds  and  Monsoons,  in  the  PbUosophical  Transactions,  No.  183.    Forrest,  Hreatisc  r 
^  Monsoons,  London,  1783.    Dampier,  Traits  des  Vents. 
Vol-  I.— Z 
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Two  general  and  conBtant  movements  exist  in  the  atmosphere;  the  one  prenub 
in  the  torrid  zone,  and  carries  the  air  westward  in  respect  of  the  earth,  in  a  directios 
conformable  to  that  of  the  general  movement  of  the  ocean;  the  other,  which  is  prin- 
cipally felt  in  the  temperate  zones,  carries  the  polar  air  towards  the  equator,  and  by 
this  means  produces  two  polar  currents  or  effluxes,  similar  to  those  already  pointed 
out  in  the  ocean. 

We  shall  first  consider  the  equatorial  movement  of  the  atmosphere; 

that  which  occasions  the  irade^oindsy  or  the  constant  east  wind  which 
blows  in  the  torrid  zone.  The  primary  cause  of  those  winds  seems  to  be  the  expan- 
sion which  the  air  undergoes  from  the  action  of  heat;  for  the  sun  (which  we  suppose 
to  be  situated  in  the  plane  of  the  equator)  must  evidently,  by  its  heat,  rarefy  the 
columns  of  air  beneath  it,  and  raise  them  above  their  level,  from  which  they  must  ef 
necessity  either  be  dissipated  in  the  celestial  space,  or  sinking  again  by  their  weight, 
they  flow  towards  the  poles,  along  the  higher  parts  of  the  atmosphere.  At  the  same 
instant,  however,  a  fresh  quantity  of  air  must  arrive;  proceeding  from  the  jMv 
regions,  it  comes  to  replace  the  air  which  has  been  rarefied  at  the  equator.  Thus 
two  opposite  currents  of  air  will  be  formed ;  one  in  the  higher,  another  in  the  lower 
strata  of  the  atmosphere.  But  the  real  velocity  impressed  on  each  particle  of  air, 
being  caused  by  the  earth's  rotation,  must'  be  smaller  the  nearer  that  particle  is  to 
the  poles ;  and  hence  the  circumpolar  air,  as  it  advances  towards  the  equator,  and 
preserves  for  a  time  its  primitive  velocity,  must  revolve  more  slowly  than  the  corre- 
sponding parts  of  the  earth ;  bodies  situated  at  the  earth's  surface  will  therefore  stnka 
against  it  with  this  excess  of  velocity,  sufiering,  from  its  re-action,  a  resistance  op- 
posed to  their  rotatory  motion;  and  to  the  observer,  who  imagines  himself  to  be  at 
rest,  the  air  will  appear  to  move  in  a  direction  precisely  contrary  to  that  of  the  rota* 
tion  of  the  globe ;  in  other  words,  from  east  to  west. 

The  different  positions  of  the  sun^  at  diflbrent  seasons  of  the  year, 

will  produce  certain  modiflcations  in  those  atmospheric  movements.  We 
^bAu  '  I  shall  indicate  their  general  character.  When  the  sun  passes  to  the 
north,  in  April,  May  and  June,  the  air  of  our  hemisphere  is  proportionably  dilated, 
from  the  equator  to  the  pole.  It  will  rise,  therefore^  and  the  void  produced  by  its 
rareflcation,  in  the  lower  strata,  will  be  filled  by  a  polar  current  At  this  season, 
accordingly,  we  shall  have  a  north  wind;  but  in  a  certain  latitude,  suppose  30^,  our 
north  wind  will  encounter  the  general  east  wind;  if  .they  meet  at  right  angles,  a 
compound  movement  will  result,  and  we  shall  have  a  north-east  wind.  On  arriving 
at  the  summer  solstice,  the  sun  will  warm  every  part  of  the  northern  hemisphere, 
more  or  less  considerably;  the  heat  will  continue  for  a  certain  period  of  time;  and 
hence  in  July  and  August  we  shall  have  fewer  north  winds.  But  our  luminary  re- 
tires; the  polar  air  is  cooled  and  condensed  anew;  the  equatorial  atmosphere  becomes 
more  and  more  dilated.  The  general  north  wind  will,  therefore,  re-^pear  in  Sep- 
tember and  October.  It  will  go  on  increasing  as  the  sun  recedes  from  us,  and  ap- 
proaches the  winter  solstice.  There  will  be  a  limit,  at  which  the  condensation  of 
the  air  north  of  the  equator,  and  the  expansion  of  the  air  to  the  south  of  it  will 
cease;  an  equilibrium  more  or  less  perfect  will  then  reign  throughout  all  the  at- 
mosphere. 

The  same  phenomena,  in  a  contrary  order,  must  happen  in  a  southern  hemisphere. 
Over  all  the  globe,  therefore,  wo  should  fmd  equatorial  and  polar  winds  of  regular 
occurrence,  if  those  general  movements  were  not  resisted  and  deflected  by  an  infi- 
nite iHimber  of  causes.  Similar  variations,  we  have  seen,  produce  an  influence  on 
the  currents  of  the  ocean ;  and  the  atmosphere  being  incalculably  more  subtle,  and 
also  less  homogeneous  than  water,  we  cannot  wonder  that  it  should  be  more  sensible 
to  the  smallest  impulse,  and  more  Hable  to  unexpected  changes. 
2jjin  ?f  ▼Mi.  The  inequaUties  of  the  earth's  surface,  and  the  diversity  of  its  soils, 
^^^  have,  no  doubt,  a  powerful  influence  on  the  constitution  of  the  atmo- 
sphere. At  one  place,  mountains  covered  with  eternal  snow  arise,  and  prevent  the 
air  from  undergoing  the  same  expansion  as  in  vdleys;  at  another,  burning  sands, 
forests,  marshes,  savannahs,  are  spread  out,  and  exhale  various  inflammable  gases  ; 
-*  a  third,  wo  observe  large  basins  of  water  surroimded  and  irregulariy  indented  by 
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land.    The  air  roust,  therefore,  sufier  relative  and  partial  condensations  and  expan- 
sions: hence  the  sea-'hreeze,  the  landrhreeze^  the  mowUain-breeze.     Those  changes 
too  will  occur  differently  ia  summer  and  in  winter,  during  the  day  and  during  the 
night    Hence  the  morning  and  the  evening  breezes, — those  aurae  nuUinaleSf  those 
'     zephyrs,  whose  refreshing  breath  re-animates  us  in  the  warm  season. . 
These  alternate  breezes  are  felt  at  very  high  latitudes,  as  for  example, 
vd  Bergen  in  Norway.     The  South  Sea  Islands,  notwithstanding  their 
smaB  circumference,  in  this  manner,  during  day-time  attract  the  general  east  wind^ 
iKiiich  is  thus  made  to  embrace  them,  as  it  were,  on  every  side,  and  to  blow  from 
ali  points  of  the  compass  towards  the  central  summit  of  the  island.    When  night 
arrives,  the  air  flows  back  again  from  the  summit  towards  the  sea  in  every  direction^ 
This  observation  of  Foster's  throws  great  light  on  the  theory  of  winds. 

In  the  last  place,  chains  of  mountains  may  arrest  winds  ia  the  lower  regions  of 
the  atmosphere,  or  turn  them  from  their  direct  path,  and  sometimes  give  them  more 
impetuosity,  as  ndarine  currents  acquire  greater  force  in  the  neighbourhood  of  straits 
and  promontories.  Such  violent  movements  of  the  air,  when  arrested  by  an  obsta- 
cle, have  given  particular  notoriety  to  Cape  Horn,  the  Cape  of  Good  Hope,  and  the 
South  Cape  of  Van  Dieman's  Land,  to  the  Strait  of  Bab-el-Mandel  in  Arabia,  and 
the  Dragon's  Mouth  in  America,  not  to  mention  others. 

Exhalations  from  the  soil  impart  their  own  peculiar  qualities  to  winds. 
Thus,  in  Arabia,  the  Simoom  carries  much  nitrous  gas  along  with  it;  the 
Barmattan  of  Guinea  much  oxygen ;  the  Chamsin  of  Egypt  much  azote. 

The  positions  of  the  moon  may  exercise  an  influence  on  winds,  by 
producing  a  sort  of  ebb  and  flow  in  the  atmosphere ;  but  we  are  by  no 
means  of  opinion,  that  the  immediate  agency  of  the  lunar  attraction  can  excite  such 
Mcillations.  This  immediate  agency,  in  so  subtle  a  fluid,  must  be  altogether  tran- 
sient, and,  consequently,  its  eflect  almost  imperceptible.  The  phenomenon  appears 
mthcr  to  be  caused  by  a  re-action  of  the  ocean  on  the  atmosphere.  Indeed,  the 
movements  of  the  sea  must  generally  have  an  important  influence  on  those  of  the 
aer.  It  is  chiefly  from  the  bosom  of  the  sea  'that  the  constituent  principles  of  our 
ttmosphere  are  unfolded ;  and  its  parts  must,  therefore,  have  a  velocity  proportionate 
to  that  of  the  aqueous  particles  from  which  they  have  just  been  disengaged. 

Clouds,  by  intercepting  or  condensing  the  sun's  rajrs;  Common  rain,  by  its  cooling 
cfiect;  vegetation,  by  absorbing  great  quantities  of  air;  the  decomposition  of  animal 
«ad  vegetsd>le  substances,  may  all  contribute  to  the  formation  of  local  winds. 

Atmcone*  appear  to  have  an  electric  origin.  At  the  moment  when  |  Hnirktiiei. 
the  electric  spark  unites  a  quantity  of  oxygen  gas  with  a  quantity  of  hydrogen,  to 
produce  a  rain-storm,  in  all  probability  a  considerable  mass  of  hydrogen  is  consumed, 
and  thus  occasions  a  sudden  fall  of  rain  or  hail ;  by  which  means  a  very  large  vacuum 
if  formed,  and  the  ambient  air  rushes  into  it,  with  astonishing  rapidity,  and  some- 
times in  the  most  opposite  directions. 

The  Antilles,  the  Isle  of  France,  and  the  Isle  of  Reunion,  the  kingdoms  of  Siam 
M>d  China,  are  the  countries  in  which  hurricanes  most  frequently  exercise  their  ra- 
^^ges.  The  hurricanes  of  Europe  are  not,  in  any  way,  to  be  compared  with  those 
0^  countries  farther  to  the  soufli ;  generally  speaking,  the  former  are  nothing  more 
^  whirlwinds  occasioned  by  the  meeting  of  two  opposite  currents.  But  in  a  real 
faarncane,  all  the  elements  seem  to  have  combined  and  armed  themselves  for  the 
^^<traction  of  nature.  The  lightnings  cross  each  other;  the  thunder  roars  without 
i»*erval ;  rain  falls  down  in  torrents.  The  velocity  of  the  wind  far  exceeds  that  of 
^CttmoQ  ball,  or  6f  the  powder  which  impels  it ;  growing  com,  vines,  sugar  canes, 
forests  and  housesj  every  thing  is  swept  away ;  one  might  imagine  the  ground  it  had 
Passed  over  was  cleared  and  levelled.  It  begins  in  various  ways ;  sometimes  we 
l^ve  one  little  black  cloud  appearing  on  the  summit  of  a  mountain ;  at  the  instant 
vhfln  'ft  seems  to  settle  on  the  peak,  it  rushes  down  the  declivity,  imroUs  itself,  dUates 
*od  covers  the  whole  horizon;  at  other  times  the  tempest  advances  in  the  shape  of 
2  fire-coloured  cloud,  showing  itself  suddenly  in  a  calm  and  serene  sky.* 


^^^  llM^in  de  Phymque*  vii.  36—40,  (in  Germ.)    Comp,  Encydop^c  M^hodique 
^^viae,loine  iu.  ps^ie  2d,  p.  S13»  et  »qq. 
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wa(«rtpo«ti,  I  '^^^  icater  spout  or  sypkony  is  a  no  less  dangeroufl  phenomeiioiL 
ortypboofc  |  S^TphoDs  are  distinguished  as  terrestrial  and  marine ;  it  were  better  to 
divide  them  into  air  syphons  and  rooter  syphons*  The.  latter  usually  occur  in  tlie 
manner  we  are  now  to  describe.  Underneath  a  dense  cloud,  the  sea  becomes  agi- 
tated with  violent  commotions ;  the  waves  dart  rapidly  towards  the  centre  of  ^ 
agitated  mass  of  water ;  on  arriving  at  which,  they  are  dispersed  into  aqoeous 
vapours,  and  rise,  whirling  round  in  a  spiral  direction  towards  the  cloud.  Thii 
conical  ascending  column  is  met  by  another  descending  column,  which  leans  towards 
the  water,  and  joins  with  it.  In  many  cases,  the  marine  column  is  from  50  to  80 
toises  in  diameter  near  its  base ;  both  colunms,  however,  diminish  towards  the  mid- 
die  where  they  unite ;  so  that  here  they  do  not  extend  more  than  three  or  four  feet 
in  diameter.  The  entire  colunm  presents  itself  in  the  shape  of  a  hollow  cytinder, 
or  tube  of  glass  empty  within.  It  glides  over  the  sea  without  any  wind  being  felt; 
indeed  several  have  been  seen  at  once  follotring  different  directions.  When  the 
cloud  and  the  marine  base  of  the  water-spout  move  with  unequ^  velocities,  the 
lower  cone  is  oAen  seen  to  incline  sideways,  or  even  to  bend,  and  finally  to  burst  in 
pieces.  A  noise  is  then  heard  like  that  of  a  cataract  falling  in  a  deep  valley. 
Lightning  frequently  issues  from  the  very  bosom  of  the  water-spout,  particularij 
when  it  breaks ;  but  no  thunder  is  ever  heard,* 

Philosophers  explain  tliis  phenomenon  in  the  following  manner:  Two 
winds  meet;  a  vortex  ensues;  any  cloud  which  happens  to  lie  between 
them  is  condensed  into  a  conical  form,  and  turned  round  with  great  velocity*  This 
rotation  impresses  all  the  particles  of  the  cloud  with  a  centrifugal  force ;  they  are  drirra 
towards  the  exterior  surface ;  a  vacuum  is  produced  within,  about  the  axis  of  the 
cone;  water  or  any  other  body  lying  beneath  this  vacuum,  is  carried  into  it  by  the 
effect  of  gravity  striving  to  rc-cstabhsh  an  ^equilibrium. 

Having  considered  the  general  and  the  modifying  causes  of  winds,  let  as  now 
trace,  with  greater  minuteness,  such  of  those  atmosphericd  movements  as,  by  their 
regularity  and  extensive  occurrence,  are  most  important  to  geography. 
S?AtuilS*"        '"  *^^  Atlantic  Ocean,  the  general  east  or  trade- wind  prevails  up  to  the 
oeean.  32d  or  tho  2Sth  degree  of  north  latitude,  according  as  the  sun  is  in  this 

or  the  other  hemisphere.  On  tlie  north-east  con^ts  of  America,  the  trade-winds 
extend  as  far  as  40  degrees ;  a  fact  evidently  showing  that  currents  in  the  atmo- 
sphere, like  currents  in  the  ocean,  grow  broader  as  they  proceed:  whilo»  on  the 
other  hand,  the  east  winds,  like  the  westerly  movement  of  the  ocean,  do  not  begin 
to  produce  a  vigorous  ofTect,  till  they  have  reached  a  certain  distance  from  the  east- 
ern continent,  their  point  of  departure.  The  same  peculiarity  occurs  in  tho  Ethio- 
pian Ocean,  where  the  east  wind  extends,  in  Hke  manner,  some  degrees  farther  on 
the  coftst  of  Brazil,  than  near  the  Cape  of  Good  Hope.  As  those  east  winds  always 
receive  the  impulse  of  the  two  polar  atmospheric  currents,  at  an  angle  ap[»-oaching 
more  or  less  to  a  right  angle,  they  change  into  norfh-east  in  the  northern  h^ai- 
sf^ere,  and  south-east  in  the  southern  bpniispherc.  But  on  approaching  the  coa3t5 
of  America,  the  general  east  wind  resumes  its  force,  overcomes  the  effect  of  Ae 
polar  currents,  and  follows  its  own  direction  from  east  to  west,  with  more  or  less 
exactness. 

On  the  coast  of  Guinea,  particulariy  from  Sierra  Leone  to  the  We  of 
St.  Stephen,  south  and  south-west  w  inds  prevail  over  an  extent  of  600 
leaugues  of  shore.  They  turn  more  to  the  south-west  and  west,  as  we  approach 
the  hmd.  If  to  this  circumstance  be  added  the  fact,  that,  in  Guinea,  there  some* 
times  occurs  an  cast  wind  of  extreme  violence,  it  appears  natural  td  regard  tfiose  tn 
movements  as  having  a  direct  connexion ;  and  the  south  and  south-west  winds  w 
thus  be  nothing  more  than  partial  currents  of  the  general  trade-wind,  attracted  to 
vast  continent  of  Africa,  where  the  air  is  prodigiously  rarefied  by  means  of  the  sol 
rays  reflected  from  its  burning  sands.  But  as  the  general  trade-wind  must,  notwit 
standing,  sometimes  produce  its  effect  in  the  interior  of  tliat  continent,  tliosc  j?re 

..M;y^^*^%^.'^*!SP'^'*'  Th^vcnot,  I^  Gentil,  &c.    Encyclopedia  Method  Marine,  tome  iii. 
»nie  ^a,  p.  791,    Fonter,  Observalions  on  Physical  Gcograpby,  p.  93,  (hi  Germ.) 
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masses  of  sdatf  acctnnulated  and  condensed  on  the  central  platform  of  Africa,  will  now 
and  then  make  violent  eruptions. 

On  ihe  confines  of  the  two  trade-winds,  in  the  western  ocean,  between 
the  4th  and  lOtfa  degrees  of  north  latitude,  and  the  330th  and  365th  of 
longitude  (from  Ferro,^  there  is  a  space  of  sea  where  navigators  find  perpetual 
calms,  aceompaiiied  by  a  suffocating  heat,  by  thunder-storms  and  dreadful  lightning, 
with  rain9  so  frequent  mi  copious,  that  this  tract  has  been  called  the  rainy  aea. 
The  sli^t  winds  that  occur  here  are  but  sudden  squalls,  of  short  dnratiou  and  little 
eident;  so  that  sometimes  every  hour  affords  a  different  wind,  wliich  degenerates 
Goto  a  calm  before  another  succeeds  it 

Calms  prevail  equally  about  the  common  limits  of  the  trade-winds  and  variable 
winds;  but,  in  these  cases,  they  are  soon  destroyed  by  blasts  and  tornadoes,  |  Tormdoet. 

It  is  from  observing  this  habitual  condition  of  tlie  atmosphere,  that  fixed  mothod^ 

have  been  laid  down  for  failing  to  and  fron>  tlie  continent  of  America.     In  the  firM 

case,  a  navigator  always  endeavours  to  get  southward  to  a  latitude  near  the  tropic, 

because  in  that  quarter  he  is  sure  of  finding  a  fresh  easterly  or  north-easterly  wind, 

which,  joined  to  the  prevailing  current,  will  rapidly  drive  hinv  towards  the  American 

coast     For  returning  to  £urope,  he  endeavours  to  reach  at  least  the  30th  degree  of 

latitude;    because  it  is  here  that  the  winds  first  become  variable,  though  still  more 

frequently  they  blow  from  south-west. 

Iji  the  Ghreat  Oceans  or  Pacific  Sea,  we  again  find  the  general  move- 
ment of  tho  atmosphere  from  east  to  west,  modified  by  the  two  polar  cur- 
rents. The  vast  extent  of  this  sea  allows  the  atmosphere  to  unfold  its  natural  move- 
ments in  a  regijdar  manner.  The  north-east  and  the  south-east  winds  are  here  so 
steady  and  strong,  that,  if  at  Panama,  m  place  of  an  isthmus,  there  were  a  strait,  the 
voyage  to  China  would  be  accomplished  much  sooner  by  sailing  westward  than  by 
saving  eastward.  As  those  movements  set  out  from  America  and  the  Andes  moun- 
tam-chain,  they  are  more  feeble  and  circumscribed  on  the  coast  of  America,  whero 
they  begin,  than  near  or  even  within  the  tropics.  On  the  opposite  coasts  of  Asia 
and  the  regions  to  the  south,  they  extend  as  for  as  the  fortieth  parallel.  In  sailing 
from  Acapulco  to  the  PhiUppines^  the  Spaniards  simply  allow  themselves  to  be  car- 
ried forward  by  the  winds  and  currents,  which  drive  Uiem  in  a  straight  line,  and  very 
speedily,  to  their  place  of  destination;  and  this  is  the  reason  why,  though  navigating' 
that  ocean  so  long',  they  have  discovered  so  very  few  of  those  southern  regions,  from 
which  they  were  frequently  at  no  great  distance.  In  returning  to  Mexico,  they 
ascend  as  far  as  Japan,  and  then  direct  their,  course  to  the  north-west  coast  of  CaU- 
fomia.  This  great  extent  of  the  trade-winds  must  be  attributed  to  the  weakness  of  the 
polar  currents,  aerial  as  well  as  marine ;  while  it  is  the  superior  strength  of  the  south 
polar  currents  which  causes  south  winds  to  prevail  along  ihe  coast  of  Peru. 
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It  win  the  Indimi  Ocean  alone  that  the  famous  monsoons,  or  half  yearly 
winds,,  seem  to  destroy  the  uniformity  of  the  general  atmospheric  move- 
ment No  doubt,  however,  they  might  be  made  to  accord  with  it,  provided  we  know 
all  the  circumstances  which  influence  them.  We  exhibit  the  facts  in  the  first  place. 
Frmn  the  10th  degree  of  south  latitude  to  the  tropic  of  Capricor/i,  and  beyond  it,  the 
general  east  or  south-east  trade- wind  prevails  over  all  the  Indian  Ocean,  sometimes 
in  summer  extending  as  far  as  the  2d  and  3d  degrees  of  south  latitude.  On  this 
side  the  lOth  degree,  we  first  meet  with  the  tnonsoonSf^  or  periodical  half  yearly 
winds.  North  of  the  equator,  from  April  to  October,  a  violent  sotUhricest  wind  pre- 
vails, accompanied  with  tempests,  storms,  and  rain;  while  a  soft  and  pleasant  north' 
^otl  wind  blows  during  the  other  six  months.  Between  the  second  and  twelfth  pa- 
rallels of  south  latitude,  the  winds  blow  generally  from  north^itrest  during  the  winter 
six  months,  from  southrtoest  in  summer.f 

During  winter,  then^  the  constitution  of  the  atmosphere  exhibits  the  following  prin- 
ce circumstances :  Nqrth-east  wudds  north  of  the  line ;  north-west  winds  south  of 
it,  to  the  10th  parallel;  and  fmally,  the  east  and  south-east  trade- winds.    In  fummerj 

•   From  a  Malay  word,  moutnii^  signifying  teason. 

t  Moore's  Pracfical  Navigatioo^  12lh  edit.  London,  1796,  p.  124^  et  teg. 
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the  phenomena  are  less  contradictoiy :    South-west  winds  from  the  10th  pandM  to 
the  northern  limits;  trade-winds  souUi  of  the  10th  paralleL 

These  general  tendencies  are  subject  to  variations,  depending  <m  the 
figure  and  elevation  of  coasts,  on  straits,  and  currents  of  ^e  sea.  The 
north-west  and  south-west  monsoons  are  weaker  and  more  variable  in  (he  Bay  of 
Bengal,  more  steady  and  violeitit  in  the  gulf  of  Arabia.  Both  these  monsoons  grow 
broader  to  the  west,  ranging  in  this  direction  over  the  whole  tract  of  sea  that  lies 
between  Africa  and  Madagascar.  In  the.  seas  eiAending  between  China,  the  king« 
dom  of  Siam,  Sumatra,  and  the  equator,  those  monsoons  are  felt  likewise;  \kA  here, 
excepting  local  variations,. they  are  almost  entirely  north  and  sauOu  They  extend  as 
far  as  the  Phihppine  Islands,  and  though  with  much  inconstancy,  even  to  Japan. 
Between  the  equator,  the  island  of  Java,  and  New  Guinea,  the  monsoons  are  Jieaiiy 
similar  to  those  of  the  Chinese  Sea,  in  regard  to  their  direction,  which  merely  varies 
a  little  to  the  north-west  in  the  north  monsoon,  and  a  little  to  the  south-west  in  the 
south  monsoon.  But  they  do  not  begin  till  six  week  after  those  of  the  Chinese  Seas. 
Row  the  0XH1- 1  Some  other  striking  circumstances  still  remain  to  be  noticed.  Tlra 
tooni  change.  I  monspons  do  uot  change,  or,  as  sailors  express  it,  do  not  break,  of  a 
sudden.  Their  change,  which  usually  takes  place  fifteen  days  or  four  weeks  after 
the  equinoxea,  is  announced  by  the  decay  of  the  existing  monsoon,  by  cidms  and 
squalls  in  rapid  succession,  by  storms,  water-spouts,  toma4oes,  and  by  Indian  hur- 
ricanes, called  iaifounsy  particulariy  terrible  from  the  explosions  of  electric  matter 
accumulated  by  Uie  monsoon.  The  beginnings  of  the  subsequent  monsoon  are,  at 
first,  liable  to  variations,  till  finally  it  establishes  an  absoluto  dominion. 
Double  winda.  |  Navigators  assert,  that,  on  quitting  the  region  where  a  monsoon  pre* 
vails,  one  is  sure,  in  ordinary  circumstances,  to  faU  in  Mfith  a  very  strong  and  inop^* 
tuous  wind,  blowing  from  a  quarter  directly  opposite.  They  must  naturally  have 
observed  this  phenomenon  with  much  care,  since  the  calms  and  whirlwinds  it  occa- 
sions are  productive  of  great  danger.  It  can  hardly  be  explained,  except  by  adnit* 
ting,  with  Halley,  the  existence  of  two  currents,— one  above,  composed  of  warm  and 
rarefied  air;  another  below,  composed  of  the  column  of  cold  and  condensed  air.  This 
hypothesis  will  become  almost  a  settled  truth;  if  we  observe  how  small  is  the  eleva- 
tion to  which  the  monsoon  extends — a  fact  clearly  exhibited  in  the  |)eninsula  on  this 
side  the  Ganges,  where  the  monsoons>are  arrested  for  several  months  by  the  moun- 
tain chain  of  the  Gauts,  (not  certainly  of  extraordinary  height;)  so  that  the  coast  of 
Coromandel,  and  that  of  Malabar,  have  always  their  dry  and  their  raipy  seasons,  at 
opposite  periods  of  the  year. 

According  to  the  preceding  description,  it  is  the  aouOiriBest  moMoon  alone  which 
presents  any  phenomena  directly  contrary  to  the  general  movement  of  the  atmo- 
sphere; for  the  north-east  monsoon  is  in  conformity  with  it,  and^the  north-west  wind 
south  of  the  line  seems  not  to  be  altogether  constant,  and  may,  perhaps,  arise  from 
nothing  more  than  a  compound  movement,  or  a  higher  current  of  air.  What,,  then, 
is  the  origin  of  this  half-yearly  wind,  which  in  summer  blows  firom  south  and  south- 
west, over  all  the  Indian  ocean?  The  sagacity  of  physical  geographers*  has  kmg 
been  exercised  by  tl^s  question.  We  give  the  explanation  of  which  Halley  laid  the 
ground-work,. and  which  lippears  to  us  the  most  plausible. 

of*^  The  monsoons  always  change  some  time  after  the  equinoxes;  they 
Nu.  constantly  blow  towards  that  hemispKere  in  which  the  sun  is  found. 
The  action  of  this  luminary  on  the  atmosphere,  is,  therefore,  plainly  one  of  their 
causes.  When  its  rays,  reflected  from  the  mountains  of  Thibet,  scorching  the  plains 
of  Bengal,  €md  the  vaJleys  of  the  kingdom  of  Siam,  rarefy  and  dissipate  the  atmo- 
sphere, the  cold  air  becomes  violently  attracted  from  the  regions  about  the  south  pole. 
The  sun's  action  is  seconded  by  the  marine  current^  which  proceeds  from  the  soath 
polar  seas  to  those  of  India.  This  current  must  bring  with  it  a  colunm  of  vapours, 
continually  disengaging  themselves  bom  its  smface.  The  absence  of  a  northern 
marine  current  must  fi^er  be  added;  we  can  even  imagine,  that  the  mountains  of 
Thibet,  and  the  Whole  central  platform  of  Asia,  may  arrest  and  preserve  the  cold'air, 
which  would  otherwise  proceed  from  Siberia  towards  India. 

^  Deluc,  Modific»tioDi  de  rAtmoi^Urf j  No.  730.    Huschcnbroek,  Efsai  de  Pbysiqae*  iL  fl^ 
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Bat  ^7  does  n<^  this  polar  wind  pre^^  south  of  the  equator  ab      For  the  same 

reason  wluch  renders  the  aquatic  ^jpolar  current  inconsideiuble  there.    The  general 

movement  of  the  ocean  heing  here  opposed  by  no  obstacle,  has  too  much  force  to 

be  modified  by  the  polar  current.    A  similar  result  happens  in  the  atmosphere,  at  aU 

times  intimately  connected  with  the  ocean,  which  fec^s  and  modifies  it     But  on 

leaving  New  HoUand  between  us  and  the  Pacific  Ocean,  the  general  movement  of 

j:     the  Indian  sea  must  evidently  be  more  and  more  abandoned  to  its  individual  force, 

H     and  that  force  must  soon  be  overcome  by  the  polar  current,  which,  ailer  being  long 

^     deflected  or  concealed  by  the  general  movement  of  the  ocean,  now  re-appears  in  all 

i    ka  energy.     The  polar  column  of  water  now  fills  the  atmosphere  with  cold  particles, 

[£    which,  by  their  gravity,  determine  .the  whole  atmospheric  mass  to  flow  towards  the 

r    equator,  more  strongly  and'  more  directly  than  it  would  have  flowed  otherwise.     It 

18  possible,  jnoreover,  that  hi^er  currents  may  exist  in  the  sttmosphere,  and  descend 

towards  the  earth  at  the  time  When  the  monsoons  commence. 

On  the  west  side,  the  mountains  of  Lupata  in  Afiica,  and  those  of 
Madagascar,  may,  or  rather  must  concur  in  furnishing  their  cloudy  and 
Btormy  air  to  the  south-west  monsoon,  which,  from  this  circumstance,  begins  here, 
in  the  channel  of  Mozambique.  It  is  possible  that  mountains  in  the  interior  of  New 
Holland  may  exert  a  similar  influence  on  the  east  side. 

When  the  sun  has  passed  into  the  southern  hemisirfier^  the  monsoon  alters  its 
direction;  the  mass  of  air  which  had  been  accimiulated  during  summer  on  the  cen- 
tral platform  of  Asia,  now  bestirs  itself,  and  moves  towards  the  regions  south  of  the 
equator,  where  the  atmosphere  has  been  dilated  and  dissipated  by  the  solar  heat 
Over  most  part  of  die  Indian  ocean,  this  monsoon  proceeds  fVom  the  north-east,  be- 
cause the  central  platform  lies  to  the  north-east.  On  the  other  hand,  as  the  seas  of 
China,  of  Borneo,  of  New  Guinea,  of  Java,  have  the  centre  of  Asia  to  the  north 
and  north-west,  the  monsoon  comes  to  them  from  those  points.  It  arrives  in  a  slow 
progression,  in  consequence  of  the  many  islands  whose  elevated  suiproits  arrest  and 
torn  it  aside.  The  north-east  monsoon  is  mild  and  agreeable,  because  the  mass  of 
air,  condensed  on  the  central  platform  of  Asia  during  summer,  having  originally 
passed  through  the  torrid  zone,  and  aflerwards  remained  exposed  to  the  sun's  action 
about  the  time  of  sobtice,  it  has  thereby  lost  the  cold  and  the  cloudiness  which  other- 
wise it  might  have  acquired  from  contact  with  the  Siberian  atmosphere.  It  seems 
possible  that  this  north-east  monsoon  may  fall  in  with  a  remnant  of  the  preceding 
monsoon,  about  the  second  or  third  degree  of  south  latitude;  a  remnant,  which  is 

Srhaps  maintained  in  existence  by  the  mountains  of  Africa,  Madagascar,  and  Now 
oUand,  since  the  cold  aur  of  those  mountains  is  not  solicited  to  flow  towards  the 
Bouth  pole,  and  has  no  outlet  but  towards  the  equator.  From  this  direct  rencounter 
of  the  old  and  the  new  monsoon^  a  compound  movement  would  result,  vidiich  might 
produce  those  north-west  winds  so  common  between  the  equator  and  the  tenth  south- 
em  parallel,  during  the  whole  continuance  of  the  north-east  monsoon. 

Both  monsoons  are  more  powerful  in  the  Arabic  Gulf,  because  this  strait  and  shal- 
low piece  of  water  has  no  currents  in  it  but  such  as  are  superficial,  and  therefore 
imahle  to  resist  the  action  of  the  winds. 

AH  the  irregularities  displayed  by  winds  pertaining  to  a  place  or  a 
region  of  the  globe,  are  thus  nothing  more  than  combined  eflects  result- 
^  firom  the  general  atmospheric  currents,  from  partial  interruptions  of  them,  from 
Ibe  son's  apparent  motion,  and  the  arrangement  of  mountains. 

The  reader  who  has  followed  us  through  those  wide  but  indispensable  details,  may 
P^riiaps  desire  that  we  should  recompense  him  by  again  pourtraying  the  useful  or 
agreeable  efiects,  of  which  the  winds,  whose  paths^  we  have  just  been  tracing,  are 
pfodoctiVe.  Shall  we  stop  to  repeat  observations  so  familiart  The 
^"^inds,  it  is  Well  known,  purify  our  atmosphere,  by  keeping  a  perpetual 
^ptefion  in  it ;  they  dissipate  the  miasmata  exhaled  from  marshes  and 
*^&gnant  water :  they  raise  and  transport  the  clouds  destined  to  fertilize  the  ground 
Vy  means  of  rain.  Millions  of  seeds,  furnished  with  their  httle  pinions,  ride  upon 
^  wings  of  the  wind,  and  spread  afar  the  empire  of  vegetation.  The  ingenuity  of 
^^^  has  made  a  lever  of  the  winds,  which,  when  applied  to  machineiy,  spares  hir 
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tdi  immensity  of  toil.  If  the  ocean  is  the  highway  of  our  globe,  winds  are  Ibe  inde- 
fatigable coursers  which  rapidly  .transport  our  ships  from  pole  to  pole.  Consideiitig 
winds  merely  in  a  picturesque  point  of  view,  how  many  enjojrments  do  they  procure 
to  a  lover  of  the  great  spectacle  of  nature— above  all,  to  the  inhabitant  of  motm- 
tainsl  Sometimes  they  spread  over  every  valley  a  curtain  of  clouds,  which  shows 
the  summits  of  the  far  distant  Alps  like  so  many  islands  scattered  on  ihe  surface  €f 
an  ocean ;  sometimes  partially  drawing  thia  curtain  aside,  they  open  to  us  all  at  once 
the  most  astonishing  prospects,  in  which  the  brightest  sunshine  forms  a  happy  coo* 
trast  with  the  contiguous  shades,  h  is  to  storms  of  wind,  that  the  painter  and  the 
traveller  are  indebted  for  the  most  extraordinary  scenes  which  can  meet  their  view. 
In  the  evenings  of  summer,  and  still  more  of  autumn,  it  is  the  winds  wfaidi,  accu* 
mulating  and  marshalling  Uieir  long  trains  of  clouds,  create  ^and  destroy  before  w 
those  fugitive  landscapes,  those  aerial  mountains,  which  are  ting:ed  by  die  fires  of  tiie 
setting  sun. 

The  atmosphere  undergoes  vafious  other  modifications  in  respeotof  its  loetd  km- 
perature,  or  of  physical  climaie.     They  will  form  the  subject  of  our  next  book* 
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Conlinualion  of  the  Theot^y  of  Geogrcmhy>     Of  the  Local  Temperalure  of  the  ^&tno- 

sphere,  or  of  Physical  Clifndtes. 

In  no  department  of  geography  have  authority  and  preconceived  opinions  been 
permitted  to  prevail  more  generally  than  in  that  which  treats  of  the  causes  of  physi- 
cal climates.  The  sun  was  long  considered  as  the  only  source  of  those  varieties  ef 
temperature  which  we  experience  in  the  different  regions  of  the  earth.  .  The  influ- 
ence ascribed  to  winds  was  determined  .only  according  tp  some  local  observations 
which  had  been  made  by  Hippocrates  in  Greece,  or  in  the  neighbouring  countries. 
That  this  branch  of  physics  may  be  thoroughly  investigated,  it  is  requisite  for  civil- 
ized nations  not  only  to  despatch  travellers  to  the  neighbourhood  of  the  poles  and 
the  equator,  but  also  to  form  permanent  establishments  in  these  quarters  of  the 
globe.  It  is  by  uniting  together  and  arranging,  under  general  points  of  view,  the 
results  of  particular  local  observations,  that  we  shall  endeavour  to  trace  a  sketch  of 
climatology^  in  some  measure  corresponding  to  the  present  state  of  the  other  sci- 
ences. 

Physical  climate  comprehends  the  degree  of  heat  and  cold,  the 
drought,  the  humidity,  and  the  salubrity,  which  occur  in  any  given  re- 
gion of  the  earth.  ' 
lu  oiiitei.       I      The  causes  of  physical  climate  are  nine  in  number : 

Isly  The  action  of  the  sun  upon  the  atmosphere.  2d,  The  mterior  temperature  of 
the  globe.  Sd,  The  elevation  of  the  earth  above  the  level  ofthe  ocean.  Ath,  The 
general  inclination  of  the  surface,  and  its  local  exposure,  bth,  The  position  of  its 
mountains  relatively  to  the  cardinal  points.  6//t,  The  neighbourhood  of  great  seas, 
and  their  relative  situation.  *7thy  The  geological  nature  of  the  soil.  8/fe,  The  degree  of 
cultivation  and  of  population  at  which  a  country  has  arrived.  9ffe,  The  prevalent  winds. 

The  air  does  not  appear  to  acquire  immediately,  by  the  passage  of  the  rays,  a 
considerable  degree  of  heat.  It  is  tliis  which  proves  the  successive  coldness  of  the 
different  strata  of  the  air  which  is  observed  upon  all  mountains.* 

The  distinction  between  sensible  heatj  which  warms  the  particles,  aad 
latent  heat,  which  only  dilates  thcm,'|'  makes  us  imagine  that  the  sape- 

•  DelUc,  Modifications  de  rAtmosphere,  )i.  ^  797,  gqq, 

t  Laplace  et  Lavoisier,  M^oire  sur  le  Calorique  latent,  dans  lea  M^molres  de  PA 

^  Sciences,  1730,  p.  388, 
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rior  air,  more  disengaged  from  vapours,  and  less  compressed,  must  allow  the  calorific 
rays  to  pass  more  freely;  and  that,  on  the  contrary,  the  more  the  air  b  condensed, 
the  more  will  the  rays  be  stopped  in  their  course,  and  repelled,  and  reflected;  in  va- 
rious'directions -the  shock  of  the  two  fluids  will  thus  be  more  forcible ;  and  it  is  pro- 
bably a  similar  shock  that  causes  the  disengagement  of  latent  caloric,  which  is  th^ 
principal  cause  of  the  sensible  heat  of  our  atmosphere. 

fiut  what  chiefly  contributes  to  warm  the  lower  regions  of  the  air,  is 
the  reflection  of  the  rays  which  strike  against  the  ground,  and  which, 
thrown  back  again  towards  the  atmosphere,  stop  in  the  inferior  part  of  it,  and  ara 
confined  in  the  midst  of  the  watery  vapours  with  which  it  is  loaded.  This  reflection 
necessarily  accumulates  the  heat  in  the  regions  nearest  to  the  surface  of  the  earth. 
We  cannot  here  explain  the  theory  of  caloric  considered  as  a  radiant  body,  a  theory 
which  has  been  recently  developed  ;*  but  it  is  suflicient  for  our  purpose  to  observe 
that  extraordinary  degree  of  heat  %vhich  often  exists  on  two  sides  of  the  same  moun- 
tain, whibt  the  neighbouring  plain  is  but  moderately  warmed. 

The  degree  of  immediate  solar  heat  is  determined  by  four  causes. f  The  first  is 
the  distance  of  the  sun  from  the  eturth.  If  we  take  the  mean  distance  equal  to 
10,000,  the  distance  at  .the  sunmier  solstice  is  equal  to  10,166,  and  at  the  winter 
solstice  to  9,834^  the  proportion  is  neariy  as  30  to  29.  The  quantity  of  rays  fallmg 
upon  the  same  plane,  being  inversely  as  the  squares  of  the  distances,  their  propor- 
tion will  be  as  841  to  900,  or  as  1  to  1-^^.  Thus  the  quantity  of  solar  rays  which  the 
globe  receives  in  winter  is  greater  than  that  which  it  receives  in  summer.  The 
second  cause  which  we  have  to  consider  is  the  direction  more  or  less  oblique,  in  which 
the  rays  strike  the  earth,  and  which  depends  upon  the  height  of  the  sun  in  the  eclip«> 
tie.  The  more  directly  the  rays  fall  the  more  force  they  have,  and,  at  the  sam^ 
time,  the  greater  is  the  number  falhng  upon  a  given  space. 

Fatio,  in  considering  the  perpendicularity  of  the  rays,  which  gives  them  a  great 
force,  computes,  that,  independently  of  all  other  causes,  the  heat  of  summer  should 
be  to  that  of  winter  as  9  to  1.  But  these  calculations  suppose  the  surface  of  the 
earth  to  be  exactly  spherical,  without  the  least  local  declivity.  The  third  circum- 
stance to  consider  is  the  length  of  the  day,  or  the  length  of  that  simi-diurnal  arc 
which  the  sUn  describes.  The  continuity  augments  the  effect,  and  the  short  nights 
allow  only  a  small  quantity  of  the  acquired  heat  to  evaporate.  The  fourth  and  last 
cause,  which  modifies  the  solar  heat,  is  the  refraction  which  the  rays  experience  in 
passing  more  or  less  through  the  different  strata  of  the  atmosphere.  Bouguer  has 
calculated,  that,  taking  10,000  rays,  8,123  of  them  arrive  at  a  given  point,  if  they 
come  perpendicularly,  7,024,  if  the  angle  of  direction  is  50  degrees,  2,831  if  it  is 
seven  degr|^i#  and  only  5  if  the  direction  is  horizontal. 

The  solar  heat,  distributed  according  to  these  four  principles,  would  be  entirely 
^rent  from  that  which  we  actually  experience.  We  should  have  in  the  summer  sol- 
stice under  the  line;  20  degrees  of  Reaumur's  thermometer;  at  Paris,  36;  under  the 
polar  curcle,  68  ;  and  under  the  74th  pamllel  of  latitude,  we  should  find  the  terrible 
heat  of  80  degrees  of  Reaumur.  It  would  then  diminish  towards  the  poles,  in  the 
winter  sobtice,  the  cold  would  be  equally  distributed  in  a  manner  perfectly  contrary 
to  experience.  We  are  therefore  certain  that  the  direct  and*  immediate  action  of 
^  rays  of  the  son  does  not  of  itself  determine  physical  climates. 

Some  persons  have  sought  for  the  cause  of.  chmates  in  the  internal 
^  of  the  globe,  which  generally  appears  to  be  about  10  degrees  of 
R«aumer  above  zero. 

That  heat  is  not  the  effect  of  a  central  fire.  Such  a  fire  might,  with-  |  ctamitin, 
o«i  doubt,  exist  in  the  bosom  of  the  globe,  as  there  are  cavities  filled  wiUi  air,  but  it 
Would  act  more  powerfully,  and  with  greater  uniformity.  The  beneficial  influence 
of  it  would  be  felt  towards  the  poles,  as  well  as  under  the  equator.  All  the  deep 
q^nngs  would  be  hot  Rom6  de  I'Isle,  in  his  work  upon  the  heat  of  the  globe,  has 
f^f^xted  all  the  false  reasonings  by  which  BufiTon  and  Bailly  had  deceived  themselves. 

•  Prevoa^  Throne  du  ctlorique  rayonnant»  Gen^e,  1809. 

t  Munn,  U€n  de  P Acadeime  det  ScieDcei,  1719  ct  1765.    Bouguer,  tor  la  .toklation 
.»  Luiftire.    Bersmamit  G^og.  Pbynque,  4  140. 
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We  shall  form  a  juster  conception  of  the  internal  temperature  of  the  globe,  if  w^re^ 
gard  it  as  the  result  of  the  different  degrees  of  heat  which  it  may  have  acquired  from 
the  successive  action  of  the  sun,  and  which  are  accumulating  in  the  course  of  ages, 
as  far  as  the  density  of  tlie  globe  admits  of  it,  and  the  force  of  the  ^olar  rays  is  aide- 
quate  to  the  production  of  such  an  effect.  The  globe  having  once  acquired  this 
depth  of  heat,  which  is  uniformly  diffused  through  all  its  parts,  the  variable  tempera- 
ture of  our  summers  and  winters  can  no  longer  produce  a  change  in  its  interior.  But 
if  we  suppose  some  local  fermentations  in  the  interior,  these  might  influence  and 
modify  the  external  temperature.  It  is  possible,  too,  that  some  kinds  of  soils  trans- 
mit with  more  facility  than  others,  the  internal  heat  Finally,  observations  having 
shown  that  the  internal  temperature  of  lakes  and  of  seas  is  much  below  that  of  con- 
tinents; the  inference  is,  that  in  summer,  the  atmosphere,  which  is  in  contact  with 
these  masses  of  water,  must  always  be  less  heated  than  that  portion  of  it  which  is 
contiguous  to  the  earth.* 

With  the  elevation  of  the  land,  cold  increases  in  a  very  rapid  progres- 
sion. It  is  superfluous  to  produce  examples  of  this;  who  does  not  know 
that  winter  continues  to  reign  on  the  Alps  and  the  Pyrenees,  while  the  flowers  of 
spring  are  covering  the  plains  of  northern  France!  This  beneficent  appointment  df 
nature,  considerably  increases  the  number  of  habitable  countries  in  the  torrid  zone. 
It  is  probable,  that  at  the  back  of  the  flat  burning  coasts  of  Guinea,  there  exist  in  the 
centre  of  Africa,  countries  which  enjoy  a  delightful  temperature;  as  we  see  the  ver- 
nal valley  of  Quito,  situate  under  the  same  latitude  with  those  destructive  coasts  d 
JFrench  Guyana,  where  the  humid  heat  constantly  cherishes  the  seeds  of  disease. 
On  the  other  hand,  it  is  the  continued  elevation  of  the  ground,  which,  in  the  central 
part  of  Asia,  extends  th^  cold  regions  to  the  35th  parallel  pf  latitude,  so  that  in  as- 
cending from  Bengal  to  Thibet,  we  imagine  ourselves  in  a  few  days  transported  from 
the  equator  to  the  pole. 

The  general  aspect  should  be  distinguished  from  the  local  aspect 
The  west  of  France,  for  example,  has  a  general  western  aspect;  and 
notwithstanding  this,  the  valley  of  Allier  is  exposed  to  the  north;  that  of  Mayenne  to 
the  south ;  that  of  Quest  in  Brittany  to  the  south-east  Thus,  the  general  declivitj 
of  a  country,  large  in  itself,  does  not  exclude  the  most  opposite  local  declivities.  It 
may,  however,  be  admitted  as  a  general  principle,  that  the  positive  sum  of  all  the 
local  aspects  is  in  the  same  direction  as  the  general  aspect  This  principle  can  be 
applied  only  to  spaces  of  great  extent;  for  example,  the  entire  tract  of  countiy  through 
which  a  river  flows. 

v^tMotuh    I      Every  one  knows  of  what  effect,  as  to  temperature,  is  the  exposure  of 
'•^  I  a  soil  relatively  to  the  sun.     A  hill,  inclined  45  degrdk^owards  the 

south,  when  the  sun  is  elevated  45  degrees,  receives  the  solar  rays  perpendicularly, 
whilst  upon  a  plain,  the  same  rays  strike  the  soil  under  an  angle  of  46  degrees,  that 
is,  with  one  quarter  less  offeree;  and  a  hill  inclined  45  degrees  to  the  north,  will  be 
struck  by  the  solar  rays  in  a  horizontal  direction,  which  makes  them  glide  along  its 
surface.  If  the  ground  is  still  more  inclined  to  the  north,  it  will  receive  no  rays,  and 
will  remain  always  in  the  shade.  These  differences,  which  are  easily  perceptible  in 
hilly  countries,  are  extreme  in  regions  covered  with  high  mountains.  It  is  thus,  that 
in  the  Valais,  we  see  the  Alps  on  one  side  covered  with  eternal  ice,  whilst  vineyards 
and  orchards  adorn  the  opposite  hills  with  all  the  charms  of  fertility. 
torn  of  ^  There  is  still  another  circumstance  to  be  observed.  The  angle  of  in- 
nm.  cidence  of  the  rays  6f  the  sun  is  determined  for  any  given  moment  of  the 

day,  by  the  exposure  of  the  land,  but  it  varies  also  with  the  diurnal  course  of  the  smx. 
The  hill,  which  in  the  morning  received  the  solar  rays  under  a  direct  angle,  receives 
tiiem  more  obliquely  at  noon,  and  perhaps  the  rays  in  the  afternoon  will  merely  glide 
over  the  surface  of  the  ground.  The  case  is  precisely  the  reverse  with  hills  exposed 
to  the  west  This  is  attended  with  some  very  remarkable  consequences,  which  we 
are  about  to  explain. 

Every  western  exposure  (from  south-west  to  north-west)  ought  to   be 
warmer  than  the  corresponding  eastern  exposure,  all  other  things  being 
!  Sec  the  authors  quoted  by  Delamithcrie,  Throne  de  la  Terrc,  iii.  sect  755,  756,  &c  &i^ 
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«qual — Tor  the  rays  of  the  morning,  which  directly  strike  the  hills  exposed  to  the  east, 
have  to  counteract  the  cold  which  has  accumulated  there  during  the  night.  When 
the  atmosphere^  in  the  afternoon,  shall  have  reached  its  greatest  degree  of  warmth, 
the  solar  rays  will  no  longer  serve  to  concentrate  tliis  mass  of  heat  upon  soils  lying 
toirards  the  east;  for  they  will  fall  only  obliquely.  On  the  contrary,  those  hills  which 
incline  towards  the  west,  have  been  already  provided  with  heat  during  the  whole 
JTiorning;  and  as  soon  as  the  solar  rays  strike  them  in  a  direct  manner,  they  collect 
Qjul  concentrate  all  the  caloric  of  the  atmosphere,  without  encountering  any  obstacle. 
Every  tiling,  on  the  contrary,  will  concur  in  promoting  their  action. 

Without  stopping  to  give  more  detailed  explanations,  we  shall  only 
remark,  that  according  to  this  principle,  south^aouth^west  and  aouth'Wtst 
jMiuations  are  the  warmest  of  all ;  whilst,  on  the  contrary,  those  of  the  rwrthreast  are 
the  coldest  It  is  scarcely  necessary  to  observe,  that  we  speak  here  only  of  the 
Northern  Hemisphere^  and  that  we  leave  out  of  view  all  local  and  temporary  circum- 
stances. 

As  a  moderate  degree  of  cold  is  favourable  to  health,  and  as,  under  the  latitude  of 
Greece,  any  degree  of  cold  to  which  they  were  ordinarily  exposed,  may  rather  be 
looked  upon  as  refreshing  than  disagreeable,  it  is  clear  that  Hippocrates  was  right 
in  recommending  eastern  situations  with  regard  to  salubrity."*  But  it  is  not  contrary 
to  good  sense  to  apply  the  same  principle  to  climates  much  nearer  the  Pole,  where 
the  cold  is  regarded  with  apprehension,  and  where  the  heat,  generally  more  mode- 
rate, brings  with  it  none  of  those  epidemic  maladies  of  which  Hippocrates  speaks. 
There  are  so  many  circumstances  which  combine  to  render  a  climate  salubrious  or 
unhealthy,  pleasant  or  inhospitable,  that  the  attempt  would  be  extremely  injudicious 
to  characterize  climates  solely  according  to  general  or  local  exposures. 

If  we  consider  exposures  only  by  themselves,  and  without  reference  ExpomfM  p«- 
to  other  circumstances,  we  may,  with  Hippocrates,  compare  the  eastern  ScwM^pMit 
one  to  Spring,  those  of  the  south  to  Summer,  those  of  the  west  to  Au-  ^  ^^  ^J» 
tumn,  and  those  of  the  north  to  Winter — for  although  it  is  true  that  the  constitution 
most  common  to  cUmates  under  these  exposures  answers  to  that  of  the  seasons  which 
^ey  resemble,  yet  a  more  exact  and  more  intelligible  comparison  would  be  one  with 
the  different  divisions  of  the  day.  The  most  severe  cold  is  felt  early  in  the  morning; 
this  division  corresponds  to  the  north-east  exposure,  which  is  the  coldest;  the  heat 
augments  until  three  in  the  aflemoon.  In  like  manner,  exposures  become  always 
more  favourable  to  heat,  till  we  come  to  the  south-west  Evening  and  midnight 
foUow,  corresponding  to  western  and  northern  exposures. 

In  considering  the  climates  peculiar  to  each  country,  in  the  subsequent  yolumea 
of  this  work,  we  shall  see  these  general  observations  confirmed  by  a  great  number 
of  examples. 

The  position  of  mountains  is  not  always  essentially  connected  with 
decUvtties  of  ground,  since  there  are  some  mountainous  plateaux  or  up- 
land plains,  wiuch  (at  least  as  to  a  portion  of  their  extent)  have  no  general  declivity, 
as  in  Mongolia,  in  Thibet — and  since,  on  the  other  hand,  we  find  countries  which 
incline  on  several  sides,  without  their  most  elevated  parts  being  furnished  with  real 
mountains,  as  for  example,  the  centre  of  European  Russia. 

itfoun tains  act  upon  chmatesin  two  ways — they  attract  the  vapours  suspended  in  the 
air;  these  vapours,  by  then-  condensation,  produce  clouds  and  fogs,  which  generally 
conceal  the  summits  from  our  view.  Often,  also,  these  assemblages  of  watery  sub^ 
'Unces,  which  the  winds  waft  in  every  direction,  are  stopped  in  their  devious  coMrpe 
kjr  chains  of  mountains,  in  the  elevated  valleys  of  which,  they  continue  to  aecUTOW* 
■te.  These  effects  are  still  more  sensibly  felt,  when  a  chain  of  mono-  gtgwgrwt 
Was  is.  crowned  with  extensive  foresfs.  They  add  to  the  elevation  of  ^ 
fce  mountain,  they  block  up  its  passages,  and  they  furnish,  above  all,  inexhaustW^ 
Aoorishment  to  the  running  waters.  The  destruction  of  forests  may  sometimes 
prove  a  blessing  to  a  country,  by  procuring  a  freer  circulation  of  air--but|  cwTi#« 

*  Hippocrate,  Traits  des  Air9»  des  Eaux*  et  dea  Lieui. 
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too  far,  It  becomes  a  scourge  which  may  desolate  whole  regions.  We  have  a  mi 
example  of  this  in  the  Cape  de  Verde  islands,  not  to  mention  others  of  a  less  strik- 
ing-character. It  is  the  destruction  of  the  forests  and  not  a  supposed  cooHn^  oftht 
gloSej  which  has  rendered  the  southern  part  of  Iceland  more  accessible  to  the  dread- 
ful cold  which  is  too  -often  produced  l^  those  masses  of  floating  ice  which  are  inter- 
cepted and  detained  by  its  northern  coasts.  Although  mountains  cannot  prevent  the 
general  motions  of  the  atmosphere  from  taking  place,  they  may,  however,  by  stop- 
ping them  m  part,  render  particular  winds  more  or  less  frequent  throughout  a  certaia 
extent  of  country. 

There  cannot  be  a  doubt  that  the  Alps  do  contribute  in  securing  to  Italy  its  de^ 
lightful  and  happy  climate,  its  perpetual  spring,  and  its  double  harvest 
Effects  of  4hc  Examples  of  climates,  rendered  colder  by  the  position  of  mountains, 
S£S^^^  are  frequent  enough.  If  central  and  southern  Russia  are  exposed  to 
colds  disproportionate  to  their  latitude,  and  to  their  exposure,  which  is  in  a  great 
measure  southern,  it  is  owing  amongst  other  causes,  to  the  want  of  a  chain  of 
mountains  to  the  north,  which  might  weaken  the  action  of  the  chilling  icy  winds 
that  blow  from  the  White  Sea  and  the  Uralian  mountains.  Siberia  is  in  a  diflfereat, 
and  still  more  unfavourable  predicament.  It  slopes  to  the  north,  and  conseqnendy 
lies  open  to  winds  from  the  Frozen  Sea;  at  the  same  time,  its  great  inclination  is, 
on  the  south  side,  crowned  by  the  Altai  mountains,  which,  while  they  hinder  the 
coW  winds  from  getting  vent,  and  passing  farther  away,  intercept  also  ^the  warm 
breezes  of  Southern  Asia. 

The  shelter  from  winds  which  is  afforded  by  mountains,  may  some- 
times become  hurtful  from  excess.  Thus  we  find  the  heat  prove  insup- 
portable in  those  valleys,  which  in  summer  concentrate  and  strongly  reflect  the  rays 
of  the  sun.  When  valleys  are  extensive  and  wide,  when  they  present  a  considerable 
dechvity  for  the  flowing  of  water,  and  aflbrd  free  access  to  winds  from  the  north, 
the  temperature  may  then  be  dry  and  cold,  as  in  the  Champsaur  described  by  Viilar. 
The  inhabitants  of  such  places  will  have  good  complexions,  and  enjoy  a  sound  state 
of  health.  '  * 

In  valleys  which  are  low,  narrow,  and  hollow,  and  which  receive  dry 
winds  only  very  obliquely,  torrents  of  -water  and  the  rains  find  no  vent, 
the  surface  becomes  marshy,  the  air  does  not  circulate,  dnd  dampness  and  fogs  per- 
petually prevail.  It  is  in  such  places  that  we  meet  with  beings  feeble,  indolent,  and 
stupid,  that  are  called  cretins:  they  become  deaf,  dumb,  and  almost  blind;  they  re- 
main insensible  to  all  impressions,  except  sensual  appetites ;  if  we  strike  them,  they 
testify  no  sensation ;  and  they  appear  to  be  excited  by  no  wants.  Their  dangling 
arms,  their  gaping  mouths,  their  necks  swollen  and  pendant,  their  cadaverous  colour, 
indicate  the  lowest  state  of  human  degradation,  and  of  animal  degeneracy.  The 
chilling  damp  which  constantly  broods  over  these  countries,  except  when  it  is  ex- 
changed for  the  warm  and  equally  relaxing  vapours  of  summer^  nfay  be  regarded  as 
the  true  cause  of  the  goitre  and  of  Cretinism,  These  maladies  bear  a  great  analogy, 
in  their  cause  and  principal  effects,  to  the  swellings,  the  articular  tumours,  and  the 
imbecility  of  the  efleminate  Scythians  mentioned  by  Hippocrates.  Fod6r6,  who 
purposely  visited  the  valley  of  Aosta  and  Maurienne,  where  cases  of  goitres  and 
mental  imbecility  chiefly  occur,  remarks,  that  they  appear  only  in  the  centre  of  ^e 
valleys  of  the  Alps,  and  that  even  there  they  are  confined  to  the  narrowest  part  of 
the  valley,  which  ceases  to  produce  them  as  it  widens  towards  the  summit  of  tiie 
mountains,  where  brisker  and  drier  air  prevails,  in  which  the  inhabiants  enjoy  healfli. 

These  maladies  are  to  be  found  in  the  Bas  Vallais,  at  the  base  of  the  Pyrenees 
and  Apennines,  and  in  some  of  the  valleys  of  Dauphiny  and  Upper  Provence.  The 
sallow  inhabitants,  which  we  see  in '  several  humid  districts  of  America,  the  white 
Negroes  of  the  Ethiopian  and  Madagascar  mountains,  and  the  piebald  Negroes, 
appear  all  of  them  to  be  a  species  of  cretins  in  a  greater  or  less  state  of  degeneracy. 
Zimmerman  attributes  to  the  suffocating  heats,  which  are  felt  in  certain  deep  valleys 
r^f  Switzerland,  the  instances  of  madness  which  are  so  common  in  these  places;  and 
•states,  that  the  inhabitants  of  ^thcse  defiles  are  obliged,  during  summer,  to  send 
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away  fteir  children  to  the  neighbouring  mountains,  for  Uie  preservation  of  their 

memory  and  reason^* 
f  he  neighbourhood  of  the  sea  moderates  the  excess  of  temperature* 

In  bat  climates,  the  maritiroe  regions  are  not  so  warm  as  the  centre  of  f  7 
the  iiloins.  In  high  latitudes,  the  coasts  and  the  islands  are  less  cold  than  the  interior 
of  the  continents.  In  the  mountains  of  Norway,  so  intense  is  the  cold,  that  it  ha» 
sometimes  proved  fatal  to  the  Swedish  armies ;  the  dead  bodies  have  been  found 
lying  rank  and  file;  at  the  same  time,  the  coasts  of  the  country  enjoy  a  very  mild 
cbruate.  The  port  of  Bergen  does  not  freeze  so  oflen  as  the  Seine.  Laurels,  fig- 
trees,  mjrrtles,  and  pomegranates,  which  cannot  subsist  in  the  centre  of  France, 
grow  naturally  in  abundance  at  Brestf  The  temperatures  of  the  dififerent  seasons 
also  approach  nearer  each  other  in  the  nei^bourhood  of  the  sea.  At  Plymouth, 
although  the  mean  heat  of  the  year  is,  on  the  whole,  a  little  less  than  that  of  Paris, 
the  winter  months  are  much  less  cold.  The  thermometer  never  sunk  lower  in  the 
lime  of  Uuxham  than  ten,  or  ten  below  zero,  nor  rose  higher  than  21.2  on  the  seale 
•f  Reaumur. 

The  internal  nature  of  the  soil  must  have  an  influence  on  climate  in 
a  variety  of  ways.    All  grounds  are  not  heated  equally  soon«    One  soil 
quickly  parts  with  its  acquired  heat,  while  another  retains  it  for  a  long 
time.     Exhalations,  which  vary  according  to  the  nature  of  the  soil,  rise  into  the 
atmosphere,  and  become  identified,  with  it.     Clayey  grounds,  and  those  which  are 
impregnated  with  salt,  cool  the  atmosphere ;  extensive  accumulations,  when  they  are 
dry,  augment  the  heat.     It  is* supposed,  for  example,  that  the  severe  cold,  and  the 
anwholesome  air,  which  prevail  in  the  governments  of  Astracan  and  Orenburg,  partly 
triae  from  the  saline  nature  of  the  soil ;  while  several  provinces  in  France  owe  in 
part  their  dry  and  salubnpus  temperature  to  this,  that  their  soil  is  sandy,  calcareous, 
ind  in  general  light;  ground  which  is  stony  and  barren,  emits  fewest  vapours.    The 
coQtrary  may  be  said  of  marshy  soils;  grounds  of  this  description,  and  even  sands 
impregnated  by  moisture,  diminish  the  heat;  and  as  the  waters  there  are  for  the  most 
part  stagnant,  the  duration  of  the  frosts  is  prolonged  without  bringing  in  return  a  sky 
serene  and  u  nobscured  by  noxious  fogs.     This  is  the  reason  why  the  winter  in  Ho^ 
land,  under  52  degrees  of  latitude,  is  often  more  disagreeable  than  that  of  the  Da- 
nish islands  under  the  55th  paralleL 

The  effect  of  marshes,  in  hot  countries,  is  still  more  filial,  for  they  ferment  and 
evolve  a  great  quantity  of  putrid  efiluvia;  it  is  to  these  that  the  eastern  coasts  of 
ifirica,  and  9ome  parts  of  America,  owe  their  pestilential  climate.^ 

In  eveiy  country,  the  sky  has  a  different  aspect.     The  azure  arch, 
which,  by  an  optical  illusion,  on  every  side  Umits  our  view,  seems  to  be 
lower  in  England  than  it  is  in  Prance.     In  vain  does  the  Italian,  upon  the  borders  of 
the  Seine,  look  for  that  pure,  serene,  and  boundless  skyj  that  atmosphere  of  clear 
blue,  or  of  vi^id  red,  which  so  much  contributed  to  inspire  a  Raphael  and  Correggio. 

Bat  even  tHe  Italian  sky  is  cloudy,  in  comparison  of  that  which,  in  summer,  cano- 
pies the  blissful  islands  of  the  Pacific  Ocean,  that  paradise  of  the  torrid  zone.  It 
is  to  the  dit!erent  degrees  of  the  rarefaction  of  the  air,  as  well  as  the  nature  of  ter- 
restrial exhalations,  that  we  must  attribute  these  difierent  appearances  of  the  sky, 
on  which  the  beauty  of  a  climate  partly  depends. 

Man  exercises  a  slow  but  powerful  influence  upon  the  temperature  of 
the  air.  Without  cultivation,  few  climates  would  be  salubrious  and 
sgieeable.  Let  us  contemplate  a  desert  country ;  the  rivers,  abandoned  to  them- 
selves, become  choked,  and  overflow ;  and  their  waters  serve  only  to  form  pestilen* 
^  marshes.  A  labyrinth  of  thickets  and  of  brambles  overspreads  the  most  fertile 
^*  In  the  meadows,  the  unsightly  wild  mushroom,  and  the  Useless  moss,  choke 
^e  nutritious  herbs;  forests  become  impenetrable  to  the  rays  of  the  sun;  no  wind 
^^perses  the  putrid  exhalations  of  the  trees  which  have  fallen  undo)*  the  pressure  of 
H^',  the  soil,  excluded  from  the  genial  and  purifying  warmth  of  the  air,  exhales 

*  S«>e  the  articles  Switzerland,  Carinthia*  8ic  in  this  work. 
f  See  the  articles  France  and  Russia. 

#  See  the  description  of  Africa,  in  this  work. 
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nothing  but  poisons;  and  an  atmosphere  of  death  gathers  over  the  whole  country* 
But  what  do  not  industry  and  perseverance  accomplish?  The  marshes  are  drained; 
the  rivers  flow  in  their  disencumbered  channels;  the  axe  and  the  fire  clear  away  the 
forests;  the  earth,  furrowed  by  the  plough,  is  opened  to  the  rays  of  the  sun  and  the 
influence  of  the  wind;  the  air,  the  soil,  and  the  waters,  acquire  by  degrees  a  cha 
racter  of  salubrity;  and  vanquished  nature  yields  its  empire  to  man,  who  thus  creates 
a  country  for  himself. 

jpeomnieiip  |  The  Cultivation,  however,  of  a  new  country,  is  often  attended  by  most 
^itriek^  I  disastrous  consequences,  which  ought  not  always  to  be  imputed  to  the 
improvidence  of  colonists.  The  new  soil,  the  moment  that  it  is  broken  up  by  the 
plough,  and  penetrated  by  the  rays  of  the  sun,  must  necessarily  undergo  a  strong 
evaporation,  and  its  exhalations,  which  are  not  always  of  a  harmless  kind,  httle  ele- 
vated in  the  air,  are  condensed  by  the  cold  which  stiU  continues  to  be  sharp,  particu- 
larly during  the  night  Hence  arise  those  epidemic  maladies  which  ravage  colonies 
newly  estabhshed.  The  destruction  of  forests,  especially  when  carried  too  far,  is 
followed  by  pernicious  effects.  In  the  Cape  de  Verde  Islands,  it  is  the  burning  of 
the  forests  which  has  dried  up  the  springs,  and  rendered  the  atmosphere  sultiy.* 
Persia,  Italy,  Greece,  and  many  other  countries,  have  thus  been  deprived  of  their 
delightful  temperature.  The  cutting  down  of  the  forests  which  once  covered  the 
Pyrenees,  has  rendered  the  air  very  unwholesome  in  the  valley  of  Azun,  in  the  de- 
partment of  the  Eastern  Pyrenees,  because  the  absence  of  that  barrier  now  permits 
a  free  passage  to  the  southern  winds.  Similar  complaints  are  made  in  Castile  and 
Arragon. 

Influence  of  1  •  The  predomuont  winds  of  every  country  variously  modify  the  umted 
predominant  |  |J^^Q|^^Q  ^f  ^  ^  elements  wbach  constitute  physical  climate,  and 
which  we  have  just  been  considering.  But  the  nature,  the  direction,  and  the  inten- 
sity of  the  winds,  depend  upon  general  and  local  exposure,  the  neighbourhood  of 
seas,  the  elevation  of  mountains,  and  other  circumstances.  Thus  the  causes  of  cli- 
mate form  together  a  circle  of  which  we  can  point  out  neither  the  first  link  nor  the 
last.  We  ought  not  to  characterize  the  physical  nature  of  winds  in  a  general  man- 
ner, according  to  the  points  of  the  compass  from  which  they  blow.  Hippocrates 
ihade  use  of  this  method,  but  confined  his  observations  to  a  small  part  of  the  globe. 
But  we  should  only  injure  the  reputation  of  this  great  man  by  attempting  to  apply 
his  local  maxims  as  general  rules. 

All  the  variations  of  the  winds  depend  upon  the  equihbrium  of  the 
atmosphere.  Hence  it  follows,  that  the  fieat  of  one  climate,  and  the 
cold  of  another,  exercise  a  continual,  influence  upon  each  other.  The 
northern  parts  of  a  great  continent  will  sometimes  send  forth  th^ir  cold  air  towards 
the  southern  parts;  and  sometimes  they  will  receive  warm  air  in  return.  The  great 
faciUty  with  which  the  atmosphere  is  put  in  motion,  does  not  permit  us  to  limit  these 
facts  to  particular  places :  the  whole  of  the  heat  and  cold  which  surrounds  the  globe,  is 
in  a  state  of  constant  and  universal  flux  and  reflux.  We  may,  therefore,  lay  c^wn  the 
following  principles.  The  heat  of  the  torrid  zone,  and  the  polar  cold,  balance  each 
other;  and  upon  the  fluctuation  of  their  equilibrium  depend  the  variations  of  heat  and 
cold,  which  are  felt  in  the  temperate  zones.  All  winds,  in  the  temperate  zone,  coming 
from  the  neighbouring  pole,  are  cold ;  and  all  winds  from  the  equator  are  hot,  if^ith 
some  exceptions  occasioned  by  local  circumstances.  Thus  the  southern  wind  cools 
and  refreshes  the  environs  of  the  Cape  of  Good  Hope^  whilst  the  northern  wind  has 
the  same  eflect  upon  Europe..  A  land  wind,  if  it  passes  over  plains  very  elevated 
and  open,  is  almost  always  cold  and  dry  in  the  temperate  zones.  But  between  the 
tropics^  if  it  blows  over  plains  little  elevated,  and  covered  with  burning  sands,  it 
must  be  dry  and  warm.  The  winds  which  arise  on  mountains,  are  not  more  con- 
formable to  any  general  rule;  for  there  are  some  mountains  covered  with  ice,  whilst 
upon  others  there  prevails  a  remarkable  dampness :  the  winds  from  these,  therefore, 
will  possess  diflerent  properties.  As  to  winds  from  the  sea,  they  are,  almost  with* 
out  exception,  damp,  and  charged  with  fogs  and  saline  vapours;  and  as  the  air  they 

*  See  Africa,  Cape  de  Verd  Islands,  in  this  work. 
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bring  with  them  is  always  either  hotter  or  colder  than  the  air  upon  the  land,  th^ 

•onstantly  occasion  that  kind  of  decomposition  of  atmospheric  vapours,  which  pro* 

duces  rain.     It  follows,  then,  that  every  country  of  the  temperate  zone  which  is 

separated  from  the  equator  only  hy  a  great  extent  of  contiguous  land,  has  necessarily 

the  air  more  habitually  hot,  than  that  country  which  has  vast  seas  flowing  between  \i 

and  the  torrid  zone.     On  the  contrary,  the  countries  of  the  temperate  zones,  which 

have  extensive  tracts  of  land  between  them  and  the  neighbouring  pole,  and  which 

are  separated  from  the  equator  by  seas,  will  have  a  climate  habitually  colder  than 

other  countries  under  the  same  latitude,  but  under  another  combination  of  local  cir- 

eumstances. 

If  we  apply  these  different  principles  to  the  northern  part  of  the  old 

continent,  we  shall  see  that  the  enormous  diminution  of  heat  which  we 

observe  as  we  advance  towards  the  East,  under  the  same  latitudes,  is  in 

a  great  measure  owing  to  the  form  and  position  of  that  ■  mass  of  earth. 

The  western  part  derives  warmth  from  being  in  the  neighbourhood  of  Africa,  which 

hke  an  immense  furnace,  distributes  its  heat  to  Arabia,  to  Turkey  in  Asia,  and  to 

£urope.     On  the  contrary,  Asia,  in  its  north-east  extremities,  experiences  extreme 

cold;  partly,  because  on  that  side  it  has  no  fand  extending  towardis  the  equator.     If 

Greenland ;  under  the  60th  parallel,  notwithstanding  its  southern  exposure,  and  the 

neighbourhood  of  the  sea,  has  a  much  more  rigorous^  cUmate  than  Lapland  under 

the  72d  pauallel,  with  a  northern  exposure,  what  other  reason  can  be  assigned  for 

this  phenomenon,  than  the  separation  of  Lapland  from  the  arctic  region  by  means  of 

a  vast  ocean,  whilst  Greenland,  gradually  widening,  extends  probably  towards  the 

pole,  or  at  least  towards  the  82d  degree  of  latitude?     North  America  has  few  tracts 

of  land  situate  in  the  torrid  zone;  it  has  little  communication  with  South  America, 

and  it  stretches  out  probably  to  the  north  of  Baffin's  Bay  towards  Greenland.     This 

quarter  of  the  world  does  not  present  so  great  a  difference  of  climate  as  Europe. 

There  results  also  from  our  principles,  a  geneial  consequence  as  to 
the  countries  of  the  torrid  zone.     The  trade-winds,  by  blowing  con- 
dually  from  the  east  over  the  sea,  contribute  to  render  all  the  maritime  coasts  on 
the  eastern  side  colder  than  those  coasts  which  look  to  the  west.  •  On  the  other 
hand,  the  more  a  continent  extends  from  east  to  west,  the  more  those  winds  are 
heated  by  passing  over  the  lands  scorched  by  the  sun.     This  is  the  reason  why  the 
Antilles,  or  Caribbee  Islands,  enjoy  so  moderate  a  temperature,  whilst  Senegambia 
is  afflicted  with  the  most  overpowering  heat  of  which  we  have  any  example.    Congo 
also  is  warmer  than  Zanguebar.     If  the  mountains  of  Peru  have  a  colder  climate 
than  Brazil,  it  is  because  the  elevation  of  ground,  or  any  other  local  circumstance, 
niay  often  have  sufficient  influence  to  neutralize  the  efiect  of  a  general  cause.    Such 
are  the  diflierent  causes  which  concur  in  forming  that  general  constitution  of  the 
atmosphere  -which  is  termed  climate.    We  may  perceive  that  the  results  of  so  many 
different  causes  do  not  easily  adinit  of  classification.     Hippocrates,  in- 
deed, has  attempted  this  with  regard  to  Greece.    He  takes  for  the  basis 
of  his  arrangement,  exposure  and  vmda.     But  it  is  easy  to  prove,  that 
itis  four  climates,  though  actually  existing  in  the  places  where  he  observed  them, 
^e  not  to  be  found  in  all  the  regions  of  the  globe,  to  which  his  commentators,  pos- 
sessing little  of  his  genius,  wish  to  extend  his  system. 

Hippocrates  commences  his  treatise  upon  air,  water,  and  situations,  by  an  expla- 
nation of  the  object  which  he  has  in  view.  "  It  is  necessary,"  says  he,  "  for  a  phy- 
sician, when  entering  a  city  of  which  he  knows  nothing,  to  examine  its  exposure,  the 
predominant  winds,  the  seasons,  the  nature  and  elevation  of  the  soil,  the  quahty  of 
(he  waters  of  which  the  inhabitants  make  use,  and  the  kind  of  life  they  follow. 
Now,**  continues  he,  "  I  am  about  to  show  how  we  ought  to  investigate  and  ascer- 
tam  each  of  these  circumstances."* 

Is  it  not  clear,  according  to  this  phrase,  so  vaguely  rendered  by  all  translators, 
Aat  the  intention  of  Hippocrates  was  not  to  compose  a  treatise  upon  physical  cli- 
'oates,  the  materials  for  which  were  not  collected  together  in  his  time^  but  that  b' 

^  ^Uomif  Ml  finrwu^wi  fiteraDy,  to  look  for  and  bring  to  the  test 
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meant  nodiiag  more  by  detailing  his  own  local  observations  than  to  point  out  to  his 
successors  the  path  to  be  foUowed  for  the  purpose  of  making  new  ones?  Ihia 
modest  intention  of  the  author  has  been  overlooked,  or  at  least  but  indistinctly 
pointed  out  His  work  contains  observations  highly  interesting,  but  confined  exclu- 
sively to  the  countries  which  extend  from  the  Sea  of  Azof  to  the  mouth  of  t^ie  ^'ile, 
and  from  the  borders  of  the  Euphrates  to  the  shores  of  Sicily ;  but  these  local  ob- 
servations, by  being  made  general,  have  been  converted  into  false  and  dangcnroos 
sootberiy  cR-  oues.  We  shall  here  produce  some  examples :  Hippocrates  represents 
nmtes.  to  US  ''  Countries  entirely  exposed  to  the  hot  winds  of  the  south,  as  ne- 

cessarily abounding  in  brackish  and  unwholesome  waters ;  for  these  waters,  in 
general,  not  being  deep,  are  warmed  in  summer,  and  cooled  in  winter."  He  then 
describes  the  maladies  which  will  prevail  in  such  regions  :  '^  The  inhabitants  have 
heads  full  of  humidity  and  phlegm — they  are  destitute  alike  of  strength  and  ac- 
tivity."* 

These  observations  refer  to  the  southern  coasts  of  Greece  and  of  Asia  Minor,  is 
the  neighbourhood  of  the  island  where  Hippocrates  was  bom.  According  to  Mariti, 
the  whole  of  the  south  coast  of  the  island  of  Cyprus  frequently  experiences  an  un- 
wholesome state  of  the  atmosphere ;  brackish  waters  are  in  abundance  there,  and 
the  country  is  very  unhealthy.  The  same  observations  hold  true  as  to  the  coasts  of 
Caramania,  or  ancient  Cilicia.  At  Satalia,  at  Agas,  and  at  Adana,  the  bad  air  com- 
pels the  inhabitants,  during  summer,  to  retire  towards  the  mountains.  And  why  is 
the  southern  exposure  of  these  countries  so  unwholesome  ?  Strabo  and  Quintal 
Curtius  tell  us  the  reason.  '*  Because  Cilicia  is  a  narrow  plain,  bounded  on  the 
north  by  the  chain  of  Mount  Taurus ;  and  the  winds  which  flow  from  the  south 
being  reflected  by  the  mountains,  cause  suffocating  heat ;  besides,  there  are  marshe« 
and  stagnant  ponds  on  the  coast.'^  On  the  other  hand,  Cicero  informs  us,  that  the 
snow  rendered  the  passage  of  Mount  Taurus  difficult  before  the  month  of  June.]]; 

This  is  the  reason  why  the  temperature  of  the  air  and  of  the  waters  of  Cilicia,  ex* 
perience  variations  too  great  not  to  be  hurtful.  This  observation  undoubtedly  adroita 
of  being  applied  to  other  conntnes  where  the  same  combination  of  circumstances 
takes  place ;  the  southern  wind  is  known  to  be  generally  damp,  hot,  and  unwhole* 
some,  upon  the  shores  of  the  Mediterranean.  In  the  island  of  Lesbos,  according  to 
Vitruvius,  southern  winds  oflen  cause  epidemic  complaints:  In  Attica,  they  once 
occasioned  the  plague.  Virgil  describes  them  as  winds  *^  whose  damp  breath  is  inju- 
rious to  orchards,  com,  and  flocks."§ 

Let  us  extend  this  general  chcuucter  to  the  coasts  of  the  Gulf  of  Persia.  The 
southem  winds  there  bring  on  th^  rainy  season,  and  suflbcating  heat  At  Susa,  says 
Strabo,  the  inhabitants  dafe  not  expose  themselves  to  the  heat  of  the  sun  in  the 
middle  of  the  day.  At  Bassora,  according  to  Otter,  the  southem  wind  paralyzes  ail 
the  strength  of  the  human  body. 

But  let  us  pass  to  the  opposite  coast  of  Africa.  Aristotle,  in  his  day, 
knew  that  the  southem  winds  are  oflen  cold,  and  always  dry  there, 
because  thiey  blow  from  Mount  Atlas.  ||  At  Paris  too,  we  have  southem  winds 
charged  with  the  atmospheric  cold  of  the  mountains  of  Auvergne.  These  same 
winds  are  very  cold  in  Suabia  and  in  Bavaria,  for  they  pass  over  the  Aljis.  Evety 
where  winds  are  modified  according  to  the  nature  of  the  places  over  which  they  bk>w. 

We  do  not,  however,  stand  in  need  of  these  examples.  Does  not  Hippocrates 
himself  immediately  add,  "  But  even  amongst  those  towns,  (exposed  to  the  hot 
southern  winds)  such  as  are  very  much  open  to  the  sun  and  to  the  winds,  ought  to 
experience  these  disagreeable  alterations  to  a  less  degree."  In  fact.  Tarsus  in 
Cilicia,  notwithstanding  its  southem  exposure,  furnished  an  example  of  wholesome 
climate  and  limpid  waters.  IT 

*  Hippocrates,  de  Aer ,  aquis,  locis,  §§  9—14,  edit  de  Coray. 

t  Strab.  Georf^.  XIV.  260.  Casaub  Atreb.  Quint  Curt  III.  c.  9—11. 

«  Cicer.  Epist.  ad  Faroil.  XV  4 

§  ViPjf.  Georg.  L  443.  Bucol.  II.  57.  Vitruv.  i.  cap.  6. 

\  Ariatot  Probleniat.  xxvi  16—51.  Com.  Aulas  Gellius,  xyi.  11.    Lucan,  Pharaal.  iz.  W,  #«*; 

\  Dio  Chrysoitonif  Orat.  de  Tarso. 
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The  Northam  climate  of  Hippocmtes  is  not  more  uniTentl  thaa  that  I  Kortb«m 
which  we  hare  been  conaideriiig.     Winds  from  the  north  at  Archangel,  |  <iimiite. 
and  at  Dantzic,  bring  humidity^  and  are  less  cold  than  the  southern  winds.* 

These  variations  in  the  nature  of  winds  do  away  the  other  ciMisequences*  .  A  proof 
of  this  is  to  be  found  in  the  Spcgoish  peninsula,  under  the  same  kUitude  as  northern 
Greece.  The  Asturias  are  exposed  to  the  north;  the  climate  is  cold)  but  extremely 
damp.  The  prevalent  diseases  are  a  species  of  leprosy,  dysenteries,  scrofulous 
swellings,  and  others  of  that  kind  which  the  father  of  medicine  attributes  to  southern 
exposures*! 

The  reeemblanoe  which  Hippocrates  endeavours  to  establish  between  I 
the  southern  and  eastern  climaiOy  is  also  unfounded  as  to  western  Europe,  | 
whece  the  south  winds  more  generally  resemble  those  from  the  west  in  humidity  and 
mildneas;  whilst,  on  the  contrary,  the  winds  from  the  east  are  evidently  colder  even 
than  those  from  the  north,  because  these  east  winds  come  to  us  over  central  Russia, 
the  Uralian  mountains,  and.the  confines  of  Siberia.  The  catarrhal  affection  which 
WM  preval^t  in  1782,  was  generally  ascribed  to  the  severe  cold  suddenly  brought 
on  b^  an  eastern  wind. 

We  are  equally  unwilling  to  admit  the  theory  of  Hippocrates  with 
respect  to  VDealem  climaUs.  "  Every  nation,"  says  he, ''  exposed  to  weal" 
em  mndsf  has  an  imwholesome  climate,  the  waters  which  they  drink  are  not  limpid, 
^cause  tho  morning  fogs  mingle  with  them  before  the  sun  has  had  time  to  dispel 
them.  Secondly,  the  inhabitants  of  these  places  are  exposed  to  sudden  changes  of 
temperature;  for,  in  the  summer  mornings,  cool  winds  blow,  and  dews  fall.  In  the 
lAemoon,  the  heat  torments  them;  they  have  a  pale  complexion,  and  a  feeble 
constitution.  Breathing  always  a  thick  and  unwholesome  air,  their  voice  becomes 
rough  and  hoarse.  The  west  presents  to  us  the  image  of  autumn  ^  the  people  who 
li?e  under  this  climatologieal  constitution,  should  participate  in  the  maladies  of  tho 
iohabitants  of  the  north  and  south."  A  commentator  adds,  ''They  will  join  the  fero- 
city of  the  natives  of  the  nortli  to  tho  fickleness  of  those  of  the  south." 

All  these  observations  of  Hippocrates^  though  sound  and  just,  when  properly 
restricted)  become  puerile  and  absurd  when  they  are  extended  into  general  rules. 
Who  are  there  that  Ue'more  to  the  west  than  the  Portuguese?  Have  |  oigMiiaaa. 
tiiuy  therefore  a  raw  and  hoarse  voice!  On  the  contrary,  their  language  is  infinitely 
soder  than  tbat  of  the  Spaniards.  Is  the  ^r  which  is  breathed  in  Portugal  thick  and 
unwholesoraa  ?  So  far  from  it,  that  the  English  send  thither  tlicir  invalids  to  recover 
thev  health.  Look  to  the  Irish,  who  are  continually  exposed  to  storms  from  the 
west;  have  tlaey  a  pale  complexion?  On  the  contrary,  a  native  of  Ireland  may  be 
dUtinguished  l)y  the  freshness  of  his  looks. 

Uas  Hippo<;ratos  then  advanced  assertions  which  are  utterly  false?     j^^^i 
'^  e  disclaim  the  thought  of  bringing  forward  such  an  accusation.     But    nunpiet. 
be  meant  to  speak  only  of  certain  countries  of  Greece,  and  his  observations  are  just 
aad  profound  ^hen  they  are  thus  locally  interpreted. 

All  the  western  coasts  of  Illyria,  of  Epirus,  and  of  the  Peloponnesus,  have  in  fact 
that  inconstant  climate  which  Hippocrates  compares  to  autumn.  There  the  west 
wiod  often  brings  rain  and  fogs ;  and  even  in  oiu:  days  the  impetuous  and  baleful  west 
wind,  of  which  Homer  so  oflen  sings,  is  still  felt  in  these  regions.^ 

The  Elians,  according  to  Strabo,  Hesychius,  and  Eustathius,  had,  of  all  the 
Greeks,  the  rudest  pronunciation;  that  nation  and  their  colonies  oflen  inserted  a 
canioe  letter  (r)  where  the  other  Greeks  put  none,  they  said  heror  or  her  instead  of 

The  Etolians  probably  spoke  still  worse,  their  ferocity  besides  is  well  known. 
Poijrbius  and  Thucydides  consider  them  as  aem'harbarians.W  Lastly,  the  inhabi- 
taotB  of  the  island  of  Zante,  according  to  Scrofani,  have  a  pale  complexion.     The 

*  Kant,  Geographic  Physique,  iii.  Part  ii.  p.  110. 

t  Caftn,  Annales  des  Voyages,  t.  viii.  p.  76, 9qq,    Thierry,  Obserr.  Medicales  iur  TEspagnc. 
t  Hom^re,  Odyss.  v.  295.;  xii.  289  {  xiv.  458. 

h  8trab.  x.  SOS.    Hetychitis,  in  voce,  Eretria,  EiiaUt.  in  lUiad.  ii.  279. 
I  Polybius,  xvii.  p.  476,  ^dit.  Casaub.    Thucydidea,  iii.  chap.  94. 
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weatom  Greeks  were  ia  general  not  80  tall  as  those  of  the  east  and  the  north.  Ul]rs- 
sea  was  called  hj  the  Etrurians  the  wandering  dwarf, 

^Jj^i^^.  ^  Thus  are  the  observations  of  Hippocrates  justified;  and  this,  we  pre- 
«r  dioutcs.  sumoy  is  the  true  way  of  reading  and  explaining  an  ancient  author,  by  com- 
paring him  with  other  writers  who  were  his  cotemporaries,  or  his  countrymen.  The 
critical  examination  of  the  four  cUmates  of  Hippocrates  should  convince  us  of  the 
impossibility  of  founding  a  claissificatioh  of  temperatures  on  the  principle  of  the  canueB 
which  produce  them,  since  every  one  of  these  causes  varies  with  geogn^hical  circum- 
stances. It  is  by  considering  the  principal  combinations  of  the  properties  which 
eharacterize  climates,  that  we  clan  classify  them  in  a  general  manner.  Heat  and 
cold  may  be  accompanied  with  humidity  and  dryness;  from  thence  there  results  four 
principal  climates. 

We  have  first  the  hot  and  dry  climate.  Such  is  in  an  extreme  degree 
that  of  the  deserts  of  Sahara  and  of  Arabia.  The  earth  beneath  is  scorch- 
ing, the  sky  above  is  on  fire;  even  the  brackish  water  is  scarce  and  valuable  as  gold; 
plants  languish  for  the  want  of  nutriment;  the  men  and  animals  indeed  are  strong 
and  brawny,  but  few  in  number;  ohve  complexions  and  bilious  temperaments  prevail 
amongst  the  natives  of  these  countries.  Their  ferocious  and  sanguinary  dispositions 
correspond  to  the  character  under  which  nature  has  appeared  in  these  dreary  and  in- 
hospitable regions. 

Hot  Mid  iM-  I  The  hot  and  humid  clmaie  prevails  in  Bengal,  in  Mesopotamia,  in  the 
AiddiiBMe.  |  qq^^^  of  Zahguobar,  Senegambia,  Guaj^ana,  and  Panama;  these  coun- 
tries enjoy  the  verdure  of  perpetual  spring;  and  furnish  the  most  gigantic  productions 
of  the  vegetable  kingdom;  but  there  also  reptiles  of  unwieldy  length  wallow  in  -the 
mud  of  marshes,  steaming  with  pestilence;  there  man,  robust  in  his  frame  <^  body, 
propagates  with  rapidity,  but  his  moral  character  is  sunk  almost  as  low  as  that  of  the 
brutes.  The  deep  swarthy  skin,  and  the  phlegmatic  temperament  belong  peculiariy 
Cold  ant  dry  I  to  these  countries.  The  cold  and  dry  climate  supports  a  hardy,  though 
climate.  j  certainly  not  a  profuse  vegetation;  the  waters  are  generally  pure,  but 
hard;  animals  and  men,  respiring  more  oxygen,  are  strong,  active,  and  healthy;  the 
moral  and  the  physical  part  are  in  a  state  of  equihbrium.  Thejc  propagate  slowly, 
but  with  reguhuity;  the  sanguine  temperament,  and  the  white  skin,  are  characteristic 
of  this  climate,  which  comprehends  the  greatest  part  of  Europe  and  of  Asia. 
Cold  Mid  ha*  I  The  cold  and  humid  climate,  in  its  extreme,  such  as  is  experienced  in 
niddunte.  |  gi|)eria,  and  to  the  north  of  Canada,  envelops  the  atmosphere  with  un- 
wholesome fogs,  and  reduces  vegetation  to  a  few  cheerless  stunted  shrubs,  and  to 
creeping  moss.  The  animals  are  covered  with  a  thick  fur,  under  which  they  remain 
torpid  one-half  of  the  year.  Man  himself,  tall,  but  weak  and  sluggish,  thinks  only 
of  defending  his  physical  existence  against  the  unkindness  of  nature.  The  red  cop- 
per«coloured  skin,  and  the  melanchoUc  temperament,  se^m  to  be  the  native  growth 
of  such  a  climate.  By  unfolding,  in  this  manner,  the  views  of  the  celebrated  phi- 
losopher Eant,^  our  design  has  been  only  to  exhibit  a  sketch  of  the  combinations  of 
extreme  temperatures,  and  their  most  probable  effects.  We  admit,  that  the  fear 
principal  climates  are,  perhaps,  no  where  to  be  found  without  some  modificati<Mis, 
SrtiMN?^^  I  ^^<5^  ^^r  t^®^  nature.  These  modifications  are  of  two  kinds ;  the  one 
nwtet.  *  I  kind  arises  from  a  succession  of  two  different  climates  in  the  same  re- 
gion; the  other  is  owing  to  the  more  or  less  elevated  degree  of  any  of  the  four  qua- 
lities which  constitute  climate.  Jt  is  these  modifications  which,  in  opposition  to  the 
system  of  Hippocrates,  can  entitle  any  climate  whatever  to  the  appellation  of  l«iiipe- 
ratcj  since  the  true  sense  of  this  term  denotes  an  atmospherical  constitution  in  which 
the  hot,  the  dry,  and  the  humid,  are  equally  moderated  by  each  other.  Thus,  in 
Egypt,  the  siiccession  of  humid  heat,  during  an  inundation,  and  of  dry  heat  for  the 
remainder  of  the  year,  tempers  a  climate,  which,  without  either  alternative,  would  be 
insupportable.  Thus,  the  Dutch  see  with  pleasure  the  dry  cold  succeed  the  humid 
cold,  which,  of  itself,  would  render  their  country  extremely  insalubrious.     At  other 

Memoir  upon  the  four  principal  constitutions  of  the  humaa  race,  in  the  collection^  entitled* 
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times,  the  suecession  taking  plaee  too  rapidly,  or  the  two  temperatures  being  too  re- 
mote the  one  from  the  other,  the  climate  is  rendered  more  disagreeable  than  if  one 
uniform  temperature  continued.     It  is  thus  that  the  inhabitants  of  Astrachan,  and  of 
some  other  towns,  feel  in  summer  the  heat  of  Africa,  and  in  winter  the  cold  of  Si- 
beria.   These  atmospherical  constitutions  are  also  modified  by  the  solar  climate; 
thus,  the  dry  heat,  which  renders  Sahara  almost  inaccessible,  becomes,  at  Madrid 
or  at  Afarseilles,  a  temperaturd  very  suitable  to  man.    The  baneful  effects  of  humid 
heat,  are,  in  like  manner  weakened,  as  we-  rec6de  from  the  equator.     On  the  other 
hand,  we  find  the  cold,  dry  or  damp,  more  and  more  supportable  as  we  advance  from 
the  pole  towards  the  tropics.     For  example,  at  Bergen  in  Norway,  and  at  Brest  in 
France,  there  is  always  the  same  constitution  of  winter  rendered  rariable  and  humid 
from  the  vicinity  of  an  ocean  which  never  freezes.     But  how  great  is  the  difference 
in  the  intensity  of  the  cold ! 

These  observations  upon  the  true  acceptation  of  the  word  climate,  naturally  lead 
us  to  take  a  general  view  of  the  different  temperatures  of  ^e  five  zones  into  which 
we  are  accustomied  to  divide  the  globe. 

The  torrid  zone  experiences  only' two  seasons,  the  one  dry,  and  the 
other  rainy,*  The  former  is  looked  upon  as  the  summer,  the  latter  as  the 
winter  of  these  climates;  but  they  are  in  direct  opposition  to  the  celestial  winter  and 
summer, — ^for  the  rain  always  accompanies  the  sun,  so  that,  when  that  luminaiy  is 
in  the  northern  signs,  the  countries  t6  the  north  of  the  line  bave  their  rainy  season.  It 
appears  that  the  presence  of  the  sun  in  the  zenith  of  a  country,  continually  heats 
and  rarefies  its  sttmosphere.  The  equilibrium  is  every  moment  subverted,  the  C(4d 
air  of  countries  hearer  the  poles  is  incessant^  attracted,  it  condenses  the  vqx)UfiB 
suspended  in  the  atmosphere,  and  dius  occasions  almost  continual  rains.  The 
cotmtries  of  the  torrid  zone  where  no  vapours  rise  into  the  air,  are  never  visited  by 
the  rainy  season. 

LocaJ  circumstances,  particularly  high  chains  of  mountains,  which  either  arrest  or 
alter  the  course  of  the  monsoons  and  the  winds,  exercise  such  influence  over  the 
physical  seasons  of  the  torrid  zone,  that  frequently  an  interval  of  not  more  than 
several  leases  iseparates  summer  from  winter.  In  other  places,  there  are  two  rainy 
and  two  dry  seasons,  which  are  distinguished  by  the  names  of  great  and  little. 

The  heat  is  almost  always  the  same  within  10  or  15  degrees  of  the  DifTeranee  of 
equinoctial  line;  but  towards  the  tropics,  we  feel  a  difference  between  JS5*SS3J* 
the  temperature  which' prevails  at' the  moment  the  sun  is  in  the  zenith,  regknu. 
and  that  vdmich  obtains,  when,  in  the  opposite  solstice,  the  solar  rays  falling  under  an 
angle  of  more  than  47  degrees.  We  may  therefore,  with  Polybius,  divide  the  torrid 
zone  into  tliree  others.  The  equatorial  zone,  properly  so  called,  is  temperate,  com- 
pared wi^  the  zone  of  the  Tromc  of  CancpTy  composed  of  the  hottest  and  least  ha- 
bitable regions  of  the  earth.  The  greatest  natural  heat  ever  observed,  which  is  85 
degrees  of  Reaumur,  (111*'  Fahr.)  has  been  at  Bagdad,  at  38  degrees  of  latitude. 
The  zone  of  the  Trojpic  of  Capricorn  contains  but  little  land,  but  it  appears  to  expe- 
rience m<mientary  heats  of  Extreme  density. 

Most  of  the  ancients,  disregarding  the  observations  of  Polybius,  conceived  that 
the  heat  continued  to  increase  from  the  tropic  towards  the  equator.  Hence  they 
concluded  that  the  middle  of  the  zone  was  uninhabitable.  It  is  now  ascertained  that 
many  circumstances  combine  to  establish  even  there  a  temperature  that  is  support- 
able. The  clouds;  the  great  rains;  the  nights  naturally  very  cool,  their  duration 
being  equal  to  that  of  5ie  days;  a  strong  evaporation;  the  vast  expanse  of  die 
sea ;  the  proximity  of  very  high  mountains,  covered  with  perpetual  snow ;  the  trade 
winds,  and  the  periodical  inundations,  equally  contribute  to  diminish  tlic  heat.  This 
is  the  reason  why,  in  the  torrid  zone,  we  meet  with  all  kinds  of  climates.  The  plains 
are  burnt  up  by  the  heat  of  the  sun.  All  the  eastern  coasts  of  the  great  continents, 
fanned  by  Uie  trade  winds,  eiijoy  a  mild  temperature.  The  elevated  districts  are 
even  cold;  the  valley  of  Quito  is  always  green;  and  perhaps  the  interior  of  Africa 
contains  more  than  one  region  which  nature  has  gifted  with  ll»e  same  privilege. 

•  Varen.  Geographic  Gcnerale,  ch.  xxxvi.  propo».  10.  st^g.    IJergroann,  Gcog.  rbvsiqv 
§143. 
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Nothiiig  equals  the  miyestic  beauty  of  the  Bummer  in  the  torrid  zone.  The  aun 
riaea  Tertically*— it  traverses  in  an  instant  the  binning  clouds  of  the  east,  and  fills 
the  heayens  with  a  tight,  whose  effulgent  splendour  is  unobscured  hy  a  sii^le  shade. 
The  moon  shines  here  with  a  more  brilliant  lustre,  Venus  blazes  with  purer  and 
more  vivid  rays,  and  the  railky  way  glitters  with  augmented  brightness.  To  this 
magmficence  of  the  heavens,  we  must  add,  the  serenity  of  the  air,  the  smoothness 
of  ^  waves,  the  luxuriance  of  vegetation,  the  gigantic  forms  of  plants  and  animals, 
all  nature  more  grand,  more  animated,  and  yet  less  inconstant  and  less  changeable. 
ScMom  or  Um  I  The  temperate  zones,  on  the  other  hand,*  are  indemnified  by  the  mild 
ISmT*^  J  and  varied  charms  of  spring  and  autumn,  by  the  moderate  heat  of  sum- 
mer, and  tne  salutary  rigours  of  winter.  This  succession  of  four  seasons  is  not 
known  beyond  the  tropic,  nor  towards  the  poles.  Even  that  part  of  the  nortiieni 
temperate  zone  whieh  lies  between  the  tropic  and  the  85th  degree  of  latitude,  in 
many  places  resembles  the  torrid  zone.  Until  we  come  towards  the  40th  degree, 
the  m>st  in  the  plains  is  neither  intense  nor  of  long  duration— -it  is  equally  onnsual 
to  see  snow  fall  there,  though  unquestionably  it  is  not  true,  that  when  a  fall  of  snow 
does  take  place,  the  ladies  of  Rome  or  of  Naples  leave  the  theatre  to  enjoy  so  ex- 
traordinary a  spectacle,  or  that  Ac^emicians  run  out,  with  their  glassee  in  their 
hands,  to  examine  this  singular  phenomenon.  Elevated  countries  feel  all  the  rigour 
of  winteiv-and  the  trees  even  in  the  plains  lose  their  foliage,  and  remain  stripped  of 
verdure  during  the  months  of  November  and  December. 

ThenMMtten-  |  It  is  from  the  40th  to  the  60th  degree,  that  the  succession  of  the  four 
mSH  ^  I  seasons  is  most  regular  and  most  perceptible,  without  however  endan- 
gering the  health  of  man :  And  it  is  within  these  latitudes  diat  we  must  look  for  the 
nations  that  are  most  distinguished  for  knowledge  and  civihzation,  and  those  idio 
display  the  greatest  courage  by  sea  apd  by  land.  It  would  appear,  that  in  countries 
where  there  is  no  summer,  the  inhabitants  jare  destitute  of  genius,  or  at  least  of  in- 
telligence and  taste ;  while  in  those  regions  where  there  is  no  winter^  true  valour, 
constancy,  and  loyalty,  as  well  as  other  civil  and  miUtary  virtues,  are  almost  un- 
known. But,  let  us  remember,  that  it  is  man  himself,  who  has  in  a  great  measure 
created  these  salubrious  climates; — France,  €rermany,  and  England,  not  more  than 
twenQr  ages  ago,  resembled  Canada,  and  Chinese  Tartary,  countries  situated,  as  wdl 
as  our  Europe,  at  a  mean  distance  between  the  equator  and  the  pole. 
scMont  of  the  I  Beyond  the  60th  degree,  and  as  far  as  the  78th,  (which  appears  to  be 
fkosensooe.  j  ^q  ]^^  ^f  ^q  habitable  earth  in  the  northern  hemisphere,)  only  two 
seasons  are  generally  known;  a  long  and  rigorous  winter,  succeeded  oflen  suddenly 
by  insupportable  heats.  The  power  of  tl^e  solar  beams,  though  feeble,  firom  the 
obliquity  of  their  direction,  accumulates  during  the  days,  which  are  extremely  loi^, 
and  produces  efiects  which  might  be  expected  only  in  the  torrid  zone.  There  hare 
been  examples  of  forests  having  been  set  on  fire,  and  of  the  pitch  melting  on  the 
sides  of  ships.  In  winter,  on  the  contrary,  brandy  has  been  frozen  in  heated  rooms; 
a  crust  of  ice  has  covered  even  the  sheets  of  the  bed;  the  earth  has  been  found  fro- 
zen to  the  depth  of  100  feet;f  and  mercury  congealed  in  the  thermometer,  leaves 
the  degree  of  cold  indeterminate.  I  speak  here  of  extreme  cases,  and  of  the  zone  in 
general.  For,  in  some  places,  a  southern  exposure,  and  the  neighbourhood  of  tiie 
ocean,  sof^n  the  climate  to  an  almost  incredible  degree.  Bergen,  in  Norway,  and 
the  whole  of  the  adjoining  coast,  between  60  and  62  degrees  of  latitude,  has  a 
very  rainy  winter,  but  seldom  snow  or  frost — that  season  of  the  year  is  there  leas 
rigorous,  and  requires  less  fuel  than  at  Craeovia^  or  Prague^  or  Ftenno,  in  Autttuh 
between  the  48th  and  50th  degrees  of  latitude.  The  frigid  zone  enjoys  an  atmo- 
spheric calm  which  is  unknown  in  temperate  regions — it  has  no  storms,  no  haO, 
scarcely  a  tempest — the  splendoui^  of  the  aurora  borealis,  reflected  by  tiie  snow, 
dispels  the  darkness  of  the  polar  night.  The  days  for  several  months,  though  of  a 
monotonous  magnificence,  astonishingly  accelerate  the  growth  of  vegetation.  In 
three  days,  or  rather  three  times  twenty-four  hours,  the  snow  is  melted,  and  the 
"-^wers  begin  to  blow. 

•  Bergmann,  Geogmphie  Physique  §  144.       f  Gmclin,  Voyage  en  Sib^riac. 
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811006661011  of  phyeioal  zones  is  not  equal  in  the  two  hennsph^^. 
When  spooking  of  the  ice  of  the  sea,  we  obaenred,  that,  in  the  arctic 
seas,  we  scarcely  meet  with  the  large  floating  masses  before  we  arrive 
at  the  70th  degree,  nor  the  stationary  fields,  until  towards  the  76th  or  80th  degrees  of 
latitade ;  while,  in  the  antarctic  seas,  both  occur  at  from  50  to  60  degrees  of  south- 
em  latitude.  In  the  island  of  Terra  del  Fuego,  in  that  of  Sandwich,  and  in  several 
otfaeis  situated  towards  the  54th  and  59th  degrees  of  south  latitude,  the  mountains 
even  in  the  southern  summer  remain  covered  with  enow  quite  to  the  shores  cf  the 
Bea,* 

This  diminution  of  heat  appears  to  cease  all  at  once  between  the  30th  and  40th 
degrees  of  latitude ;  for  hot  winds  arise  from  tbe  interior  of  New  Holland,  whilst  the 
mountains  of  Van  Diemen's  Land  remain  covered  with  perpetual  snow;|  thus  there 
is  (elt  in  these  latitudes  the  most  sudden  transition  from  a  suffocating  heat  to  a  very 
sensible  cold.{ 

Astronomers§  seem  to  ascribe  this  contrast  solely  to  the  shorter  stay  1  Diff«icato|ii. 
which  the  sun  makes  in  the  southern  signs;  that  is  to  say,  to  the  greater  |  f^"** 
rapidi^  of  the  earth's  motion  when  it  is  in  its  perihelium.  The  sun's  stay  is  7  days 
aiMi  18  hours  shorter,  in  the  meridional  than  in  the  northern  signs.  But  the  differ- 
ence produced  by  this  cause  would  be  only  ^V)  while  the  actud  existing  difference 
is  nearly  y«  The  theory  of  radiant  heat  has  fumidied  another  explanation;  and  an 
attempt  has  been  made  to  demonstrate,  that  in  a  given  time,  the  southern  hemisphere 
gives  out  a  greater  quantity  of  its  own  constant  heat  than  the  n(Nrthem.||  But  this 
cause  should  not  all  at  once  cease  to  act  towards  the  40th  degree.  It  is  necessary, 
therefore,  to  search  upon  for  the  cause  of  this  phenomenon  in  the  earth  itself. 

The  vast  extent  of  the  antarctic  seas,  the  total  absence  of  any  great 
extent  of  land,  and  the  form  of  the  continents  which  terminate  towards 
the  south,  almost  in  points,  open  a  free  and  unincumbered  field  to  the  currents  from 
the  polar  seas;  and  allow  them  to  push  forward  the  icy  masses  in  every  direction 
foun  the  south  pole  towards  the  southern  temperate  zone.  There  some  of  them 
accumulate,  and  are  stopped  by  getting  entangled  with  each  other;  some  of  them  "are 
hindered  from  advancing  further  by  the  force  of  the  general  movement  of  the  ocean 
towards  the  west,  which  must  now  be  very  perceptible;  and  some  of  them  melt  by 
the  action  of  the  solar  heat,  which  mjist  be  considerable  at  60  degrees,  although  it 
has  but  little  effect  upon  the  thermometer,  because  the  ice  in  melting  absorbs  it  the 
moment  it  is  diffused  through  the  air.  * 

As  there  is  no  fixed  limit  where  the  motion  of  the  polar  waters  towards  the  equa- 
tor stops,  and  changes  into  the  general  motion  towards  the  we8t,1F  this  change  de- 
pending on  tfae  influence  of  several  local  and  temporary  causes,  as  little  will  there 
be  any  determinate  boundary  for  the  southern  iee.  Accordingly,  navigators  havc^ 
sometimes  met  with  entire  and  fixed  islands  of  ice  towards  the  50th  degree,  aud 
sometimes  they  have  advanced  10  degrees  nearer  the  southern  pole,  and  met  only 
with  floating  pieces.  These  variations  of  their  latitude,  under  the  samMheridian, 
seem  to  establish  our  explanation:  it  seems,  indeed,  impossible  to  assign  any  otlier 
sufficient  cause  than  the  action  of  the  polar  currents.  The^e  moveable  masses  of 
ice,  propelled  on  all  sides  towards  the  tropic  of  Capricorn,  are  stopped  in  their  pro- 
gress only  when  they  meet  with  currents  which  set  to  the  west,  and  which,  as  tliey 
dmw  them,  along,  impart  to  them  a  compound  motion — ^a  motion  which,  being  con- 
stantly modified  by  the  equatorial  current,  makes  them  describe  a  spiral  line  until 
they  melt.  They  thus  enter  unexpectedly  into  a  zone  otherwise  temperate,  where 
their  presence  Causes  these  sudden  transitions  from  heat  to  cold,  and  those  exten- 
sive fogs,  which  are  spoken  of  by  navigators* 

In  adopting  this  explanation,  we  are  under  no  necessity  of  supposing 
the  quanUiy  of  southern  ice  to  be  so  enormous  as  it  wouhl  be  according 

•  Foster^  Cook,  Dalrymple,  &c.  fP^ron,  Voy«|fe  aux  Tcnca  Australes,  ii,  (in  edit.) 

i  Labiliardi  ere,  Voyage  i  la  recherche  de  Pa  Pcrouse,  ii.  27, 

S  Mairan,  M6ni.  de  l'A<!kd6mie,  1765,  p.  174.    iEpinus,  Cogitat  de  Distribut.  calor.  per  tr* 

larem« 
I  Frevost^  sur  le  caloriquo  rayoimant,  p.  328,  sqg.  1  See  Book  xiv.  p.  158. 
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to  any  other  h3rBOthefli8;  for  upon  our  priaetple,  dm  iee,  which  appears  towards  the 
50th  and  60th  degrees  of  latitude,  would  form  but  a  very  small  part  as  to  quantity 
when  compared  with  a  single  mass  of  fixed  ice  around  the  pole,  indeed  they  woM 
consist  of  only  a  girdle  or  belt  of  variable  thickness,  behind  which  there  might  be 
found  vast  expanses  of  sea,  which  from  time  to  time  would  contain  no  ice. 

The  theory  of  physical  climate  suggests  still  another  inquiiy;  Caa 
we  admit  a  change  in  the  direction  of  the  terrestrial  axis?  This  inqnirj 
is  highly  interesting,  not  only  to  geographers,  but  to  the  whole  of  the 
human  race.  Without  the  obliquity  of  the  ecliptic,  without  that  angle  of  inclination, 
which  exists  between  the  plane  of  its  diurnal  solution  and  the  plane  of  its  orbit,  there 
would  be  no  inequaUty  between  the  days  of  winter!  and  sumlkier,  and  no  change  of 
seasons  as  far  as  that  depends  upon  celestial  causes;  the  equator  would  be  stiH 
more  constantly  heated,  than  it  is  at  present,  and  we  should  perceive  the  heat  dimi- 
nish on  both  sides  in  a  very  rapid  progression;  each  climate  would  have  an  invari- 
able temperature,  which  would  be  that  of  its  present  spring  and  autumn,  but  veijr 
probably  somewhat  lower.  The  earth  would  then  be  scarcely  habitable  beyond  the 
45th  or  50th  degree  of  latitude.  Here,  then,  would  be  that  eternal  spring  which 
the  poets  wish  us  to  deplore  the  want  of.  Many  philosophers  and  astronomers  en- 
tertain the  opinion  that  the  ecliptic  and  the  equator  actually  tend  to*  coincide.  The 
ancient  astronomers  found  the  obliquity  of  the  ecliptic  to  be  24  degrees.  SrBtoe- 
thenes,  250  years  before  Christ,  found  it  to  be  23  degrees  50  minutes.  Albategnius, 
in  880,  23  degrees,  35  minutes,  40  seconds.  Tycho-Brahe,  in  1587,  23  degrees, 
31.  minutes,  30  seconds.  It  oscillates  in  our  day  about  23  degrees,  23  minutes.  Its 
average  diminutioii  for  each  century  seems  to  have  been  hitherto  57  seconds*  B«rt 
Euler  and  Laplace  have  proved,  by  profound  cidculations,  that  this  diminution  arises 
from  the  mutual  attraction  of  all  the  planets,  the  orbits  of  which  being  difieteiitly 
inclined,  seek  constantly  to  mingle  in  the  same  plane,  from  whence  there  result  oiAj 
temporary  inequalities,  confined  within  determinate  bounds.  The  sun  contribute 
above  all  constantly  to  bring  back  all  these  variations  to  the  point  whence  they  had 
originated.  Were  it  not  for  the  attractive  force  of  the  sun,  the  planets,  especiaUy 
Jupiter  and  Venus,  might  have  power  to  change  the  obliquity  of  the  ecliptic  from 
10  to  12  degrees.  But  the  mighty  monarch  of  the  planetary  system  represses  these 
attempts,  and  prevents  the  obliquity  from  ever  varying  more  than  firom  2  to  3  degrees. 
In  general  the  whole  system  of  the  world  appears  now  to  oscillate  round  a  mean 
state,  from  which  it  deviates  only  very  insensibly  either  to  the  one  side  or  the  other. 
The  violent  contests  between  the  great  powers  of  nature  have  ceased;  we  live  in  a 
period  of  physical  repose,  but  we  perceive  around  us  the  traces  of  anterior  revolu- 
tions.    These  are  about  to  become  the  subject  of  our  inquiries. 
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upon  tlie  Surjfaceofthe  Globe. 

We  have  described  the  existing  physical  state  of  the  terrestrial  globe,  at  every 
stage  in  our  progress.  It  would  seem  that  the  order  of  things  wliich  now  subsists, 
GcneiaiTiewf.  |  must  have  been  preceded  by  several  orders  of  a  difierent  kind.  The 
existence  of  the  material  world  is  only  a  series  of  metamorphoses.  As  in  the  ocean 
wave  sinks  into  and  blends  with  wave,  so  the  elements,  agitated  by  a  never-ceasing 
motion,  mingle,  and  combine,  and  replace  each  other,  under  forms  continually 
t;hanging  and  continually  renewed.  • 

In  this  ebb  and  flow  of  existence  and  destruction,  wc  float  along  like  the  light  and 
steady  leaves,  which  arc  borne,  heaved  aloft,  hurried  on,  and  swallowed  up  by  one 


Twoetancfl 
ortcrrestrml 
revolution*. 


ConfutkMi 
ofMippoM4 
and  esta> 
bUthcd  lacta. 


PHYSICAL  GEOGRAPHY.  199 

and  the  same  IhUow.  How  dien  Bhould*  we  hope  to  fonn  a  conceptioD  of  tho  unmea- 
sured chain  of  reyoluttoas  which  our  glohe  may  have  undergone?  We  walk  upon 
the  wrecks  of  anterior  worlds ;  but  can  we  compute  their  number?  The  lapse  of  ages 
has  heaped  up  ruins  upon  fuins:  at  every  step  we  tread  on  monuments,  upon  which 
the  hand  of  nature  has  engraved  the  history  of  ihe  globe;  but  the  record  is  couched 
in  hierogljrphical  s3anbols,  the  key  to  which  shall  never  perhaps  be  found. 

The  feeble  light  which  reasoning  or  experience  has  furnished,  relate 
to  two  classes  of  changes  which  have  tak^n  place  on  the  globe.     Some 
repeatedly  occur  under  our  own  observation,  or  at  least  have  been  observed  by  m^n 
who  have  conveyed  accounts  of  them  to  us.     Other  revolutions  are  unknown  to  us 
only  by  their  astonishing  effects,  and  by  traces  which  it  becomes  us  to  follow  in 
Sikoice,  resolved  to  stop  where  they  cease  to  guide  us.     It  is  of  impor- 
tance to  separate,  with  rigorous  exactness,  the  class  of  supposed  or 
inferred  tadSy  from  that  of  established  facts.    But  enthusiasm  has  already 
singularly  perplexed  this  question :  the  inventors  of  geological  systems  have  brought 
forward  as  historical  facts,  events  which  have  not  any  contemporary  and  substantial 
authority :  the  vague  description  of  poets,  and  even  popular  traditions,  have  been 
collected  and  repeated  without  undergoing  any  scrutiny.     Aristotle  complained  in 
Greece  of  this  abuse.     Pliny,  in  a  later  age,  introduced  it  at  Rome.     As  to  tho 
modems  who  have  undertaken  to  write  the  history  of  the  changes  which  have  hap- 
pened on  the  surface  of  the  globe,  they  have  chosen  rather  to  display  superficial  eru- 
dition, by  compiling  anew  what  the  ancients  had  compiled  before  them,  than  to  make 
use  of  that  difficult  Bit  by  which  facts  of  an  established  and  definite  chcuncter  arc 
distinguished  fVom  uncertain  traditions  that  are  altogether  unfit  for  the  purpose  of  the 
philosopher.     It  is  an  undertaking  beyond  our  strength  to  re-estabhsh  historical 
troth  in  all  its  purity:  we  shall,  however,  refrain  from  repeating  any  of  the  fables  with 
which  geologists  have  adorned  the  first  ages  of  the  history  of  the  globe. 

The  changes  whose  actual  occurrence  is  capable  of  proof,  are, marked  by  charac- 
tcm  extremely  different.  Some  have  taken  place  with  the  most  inconceivable  rapid- 
ity; while,  in  the  imperceptible  progress  of  others,  we  perceive  that  the  power  of 
time  has  no  limits. 

Of  all  the  known  powers  and  agents,  there  is  none  which  has  not  con- 
tributed, however  Httle  it  may  have  been,  to  change  the  surface  of  the 
globe.  Fire  performs  the  most  conspicuous  and  noisy  part;  but  water 
appears  to  have  had  a  still  wider  sphere  of  activity.  The  air  conceals  under  its  ap- 
pearance of  weakness  a  very  powerful  disintegrating  and  rccompounding  energy. 
The  earth  itself,  by  yielding  obedience  to  the  laws  of  equilibrium,  has  assisted  in 
giving  shape  to  its  own  surface.  And  the  labours  of  man,  though  in  the  last  rank, 
occupy  a  place  in  some  comers  of  this  vast  picture.  We  shall  now  take  a  rapid  sur- 
vey of  the  annals  of  the  globe. 

The  atmosphere  generates  meteors  whose  slow  but  continual  effects, 
bj  accumulating  from  ago  to  age,  must  collectively  amount  to  an  incal- 
culable sum.  • 

The  winds,  which  uproot  entire  forests,  have  laid,  in  some  remote  period,  the 
foundations  of  coal  mines.  The  rains,  by  nmning  down  the  sides  of  fhe  mountains, 
bare  and  roughen  some  parts  of  them;  whilst,  to  other  parts,  they  c(iye  roundness 
wd  elevation.  The  hail  and  the  snow  harden  and  accumulate  into  vast  masses  of 
ice  and  snow,  whence  flow  the  impetuous  rivers  which  excavate  the  valleys.  Ra- 
mond  observed  the  summits  of  the  P3rrenees  every  where  furrowed  by  the  thunder- 
bolts. But  the  air  of  itself  is  possessed  of  a  very  considerable  dissolving  power; 
it  ultimately  decomposes  all  known  substances.  The  most  solid  rock  is  clefl,  and 
dirided  into  stones;  the  stones  cmmble  into  gravel,  or  dissolve  into  sand,  which  are 
Kfted  by  the  winds,  or  rolled  by  the  waters  to  a  great  distance  from  their  original 
BoiL. 

The  succession  of  heat  and  humidity  accelerates  that  slow  disintegration  which 
is  continually  going  on  before  our  eyes.  The  air  disseminates  the  pollen,  or  fmcti- 
fyingdust  of  plants,  transports  whole  clouds  of  sand  and  of  volcanic  ashes,  ar 


Cauwa  whirh 
rhinge  ihe 
surface  <»r 
Uieeartli. 


Pefopiporftiott 
by  kir  and  ne* 
tcon. 


200  BOOK  BIGNTEENTH. 

holds  in  solution  a  great  nuniber  of  wateiy,  saline,  and  earthy  parlioles.    It  con- 
tributes, therefore,  incontestably  to  change  the  surface  of  the  earth. 
Bxtemioii  of  '^^  action  of  the  air  is  especially  perceptible  in  the  continual  exteo> 

moTiog  Mods,  gion  of  moving  BOfuia.  The  eflects  of  it  have  been  severely  experienced 
near  St.  Pol  de  Leon,  in  Bretagne,  inhere  a  whole  village  was  so  completely  buried 
beneath  the  sand,  th|it  nothing  was  seen  but  the  spire  of  the  church.*  Snglfmd, 
Jutland,  and  Scania,  have  undergone,  and  do  still  undergo,  stmilar  inundatkms.  In 
Greenland,  the  famous  ridge  of  hills  of  pure  ice,  named  the  Iceblink,  is  situated 
between  two  promontories  of  moving  sand  with  which  the  winds  som^tinieB  strew 
the  decks  of  vessels  more  than  12  leagues  distant |  Thus  the  phenomena  of  the 
African  deserts  are  met  with  near  the  pole.  In  Jutland,  we  have  seen  places  where 
the  sand  is  so  extremely  fine,  as  to  exhibit  the  appearance  of  a  fluid  mass  in  which 
we  might  swim.  It  is  easy  to  conceive  that  the  wind  may  carry  this  powder  to  con- 
siderable distances,  and  in  this  manner  create  new  deserts  of  sand, 
uboon  of  I  '^^o  industry  of  man,  by  paving  streets,  by  building  houses,  by  spread- 
■>**^  I  ing  manure  over  the  fields,  by  erecting  dikes  along-  the  sides  of  rivers, 

tends  insensibly,  but  powerfully,  to  elevate  the  soil  of  a  countiy.  We  perceive  this 
chiefly  in  towns  near  ancient  buildings.  To  enter  the  Pantheon  at  Rome,  it  was 
once  necessary  to  ascend  eight  steps :  we  must  now  descend  as  many.  Nor  shoold 
it  be  alleged  that  the  building  has  sunk,  for  it  has  preserved  the  same  level  for  two 
centuries  pastl 

^''^Vom  ^^  I  '^^^  aquatic  plants  often  change  a  marsh  into  a  damp  meadow.  These 
uSin,  "^^  I  are,  first,  the  hippuriSf  the  tUriadaric^y  the  eguMetom,  and  di&rent  rushes 
which  form  with  their  interwoven  roots  a  floating  tissue  upon  the  muddy  water. 
Next,  the  sphagnum  pakutre  is  difiused  over  the  whole  surface,  absorbs  the  water 
like  a  sponge,  and  creates  a  bed  for  the  briars  and  lichens  which  thicken  and  raise 
the  soil  by  their  annual  depositions.  At  other  times,  the  expanse  of  a  tranquil  bay 
is  peopled  by  water  lilies,  the  anmdo  phragmiiesj  and  other  plants  which  retain  the 
earthy  particles  cast  up  by  the  waters  without  As  soon  as  this  mud  has  acquired  a 
little  solidity,  we  see  the  willows  spring  up,  together  with  osiers  and  other  trees  iriiieh 
prefer  an  aquatic  8oil.§  . 

Vegetation  contributes  also  still  in  various  ways  to  change  the  appearance  of  the 
earth.  Observe  that  slender  plant,  that  moss  which  mounts  up  along  the  walls  of  a 
deserted  palace.  By  being  repeatedly  decomposed  and  renovated,  it  wUl,  some  ages 
hence,  have  covered,  and  even  have  buried  beneath  it,  those  stately  piles  which  were 
reared  by  luxury  for  the  residence  of  sovereign  power.  The  remains  of  the  vilest 
animals  are  collected  in  heaps  where  t^e  thrones  of  monarchs  once  glittered  widi 
splendour.  Brambles  cover  the  temple  of  Olympic  Jupiter,  and  the  towers  of  Babj- 
lon  lie  concealed  beneath  the  grass. 

Mountains  sink  dfiUniy  or  separate  into  fragments^  from  the  agency  of 
other  causes  than  earthquakes  or  volcanic  explosions.  Sometimes  the 
waters  of  a  rapid  river,  of  an  agitated  lake,  or  even  of  a  subterraneons 
current,  waste,  consume,  and  secretly  undermine  a  mass  of  rock^  or  of  solid  earth. 
The  beds  of  sand,  gravel,  clay,  and  chalk,  which  serve  as  a  support,  are  dissolved 
or  swept  away;  an  excavation  is  formed,  and  the  superincumbent  mass  sinks  down 
by  its  own  weight.  At  other  times,  subterraneous  waters  penetrate  under  a  new 
stratum,  under  a  vegetable  bed;  they  at  first  support  this  crust,  then  loosen  it,  tear 
it  ofl*,  and  at  last  finally  wash  it  away  piece-meai,  or  swallow  it  entirely  up.  Some- 
times there  is  a  fissure,  by  means  of  which  part  of  a  mountain  is  detached  from  the 
principal  mass,  and  overturned  in  consequence  of  being  deprived  of  its  natural  sup- 
port These  kinds  of  fissures  are  in  the  argillaceous  rocks,  the  efiTccts  merely  of 
dryness,  accompanied  by  the  shrinking  in  of  certain  particles;  in  calcareous  rock** 
a  species  of  fermentation  may  very  much  contribute  to  produce  them;  and  in  granite 

*  M^moires  de  I'Academie  des  Sciences  de  Paris,  1723.  * 

t  Crantz,  Relation  du  Groenland.     Egede,  &c.  &c. 
\  Bergmann,  G^ographie-Physique,  %  148,  it.  170, 
^  MissoD,  Voyage  d'ltalie*,  ii.  195. 
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rocks  IhejT  appear  to  ariae  from  the  deoompoaition  of  certain  lamum  of  a  leaa  power- 
ful ciystalliaEation,  acted  on  by  the  oxygen  of  the  atmosphere  The  granite  of  Fin- 
land)  named  Rapahiwi,  is  decomposed  wherever  there  predominates  in  its  composition 
ferruginous,  or  a  kind  of  sulphuro-femigtnous  mica.*  Bei^mann  has  often  seen  the 
petrosUex  covered  with  a  8%htly  coherent  crust,  which,  when  washed  off  by  the 
waters,  exposes  to  view  small  fragments  of  quartz  and  ferruginous  garnets.  Thus 
the  mountains  may  be  destroyed  even  by  the  influence  of  that  imperceptible  humidity 
which  is  inherent  in  all  terrestrial  substances. 

There  can  be  no  doubt  thai  these  two  kinds  of  subsiding,  must  have 

contributed  to  the  formation  of  the  existing  surface  of  the  globe.     We 

perceive  every  where  around  us  nothing  but  wrecks  and  ruins;  those  beds  of  rocks, 

displaced,  overturned,  shattered;  those  lakes  so  deeply  excavated;  those  caverns 

which  reach  down  towards  the  centre  of  the  earth;  those  peaks  which  tower  to  the 

sky;  those  precipitous  coasts  which  surround  as  with  an  immense  rampart  all  the 

seas  of  the  globe;  those  alps  which  overhang  Italy;  those  Andes  which  plunge  their 

gi^uitic  sides  into  the  ocean ;  those  forests,  Uiose  races  of  quadrupeds,  ^ose  aquatic 

aaioials  buried  in  the  earth  in  mingled  Confusion;  all  these  circiunstances  impress  us 

with  the  awful  and  overwhelming  thought,  how  vast  must  have  been  the  hoavings  and 

agitations  which  have  contributed  to  give  to  the  globe  its  present  appearance. 

M.  Deluc  has  very  happily  applied  this  ph3rsicd  truth  to  illustrate  the  account  of  a 
universal  deluge  contained  in  the  sacred  writings.     According  to  him,  this  catas- 
tro|^e,*  which  some  have  endeavoured  to  represent  as  impossible,  may  be  naturally 
explained,  merely  on  the  supposition  of  a  general  sinking  down  of  the  inhabited 
regipas  of  the  earth;  then  the  waters  of  the  sea,  mstead  of  being  elevated,  as  has 
been  generally  imagined,  would  have  needed  only  to  follow  the  laws  of  gravitation, 
in  order  to  cover  the  antedUuoian  world,  and  leave  dry  our  present  continent 
But  we  wish  to  specdc  here  of  facts  of  which  history  has  preserved  the  details. 
The  Bubsidings  which  take  place  from  excavations  made  by  water,    f|^^^^ 
happen  yeariy  in  mountainous  countries  along  rivers.    It  is  tlms  that    vatioiu.  ^^ 
the  Rhone  has  formed  the  vault  under  which  it  appears  to  lose  itself;  it  is  thus  that 
the  Adige  swallowed  up  the  town  of  Neumark  and  others  iu  1767.     Tn  the  south  of 
Norway,  the  rapid  Glommen  descends  from  the  summit  of  the  Dofrine  mountains 
towards  the  North  Sea,  and  forms,  a  little  above  its  mouth,  the  fine  cascade  of  Sar- 
pen.     The  eddy  of  the  waters  of  the  cascade  has  formed  under  the  bank  a  subter- 
ranean lake.  600  feet  in  depth.     On  the  6th  February,  1702,  the  Castle  of  Borge, 
with  all  its  dependencies,  was  engulphed  in  this  excavation,  and  entirely  disappeared, 
80  that  there  appeared  nothing  in  its  place  but  a  lake  800  feet  long,  and  from  300  to 
400  broad.t     The  disaster  which  befel  the  town  of  Pleurs,  in  the  country  of  Chia- 
venna,  arose  from  a  similar  cause. 

Rivulets  and  springs  without  number  wore  away  the  frail  foundations  of  Mount 
Conto;  on  the  25th  Augtist  1618^  the  masses  of  rock  of  which  that  mountain  was 
composed,  separated  from  each  other  and  rolled  upon  the  town,  which  they  com- 
pletdy  overwhelmed,  as  weU  as  the  small  town  of  Schilano;  2430  individuals  pe* 
rished;  a  lake  occupied  the  place  where  200  elegant  houses  once  stood.  All  the 
wealth,  which  for  a  centuiy  commerce  had  amassed,  was  at  once  restored  to  the 
maternal  bosom  of  the  earth.;*; 

The  plains  experience  depressions  of  another  kind.  The  platforms  of  turf  sus- 
pended upon  water,,  sink  under  the  weight  of  forests,  (louses,  and  inhabitants.  Ire- 
land every  year  s^s  the  number  of  its  lakes  increase  by  the  sinking  in  JnSHeoor'*' 
of  its  bogs.  It  is  to  these  that  at^terraneoua  forests^  in  some  measure,  fiiresu. 
owe  their  origin.  There  are  some  which,  like  those  on  the  shores  of  Lincolnshire,^ 
are  formed  conjointly  by  the  sinking  down  of  marshy  coasts,  and  by  ancient  inva- 
»OBs  of  the  sea.     Others,  like  those  which  have  been  discovered  near  Morlaiz,|l 

*  Gadd,  Dissertations  sur  le  Granite,  eiU  par  Bergmmny  Geog.  Phys.  §  \SU 
f  l^ontoppidan,  (list.  Nat.  de  la  Norw^ge,  i.  ch.  3.  ^  14. 
t  Camerari,  Dissertat.  vi. 

4  Corr^a  de  Serra,  dans  les  Annates  des  Voyagei^  i.  169.  fgq, 
II  Fruglaye,  No.  110.  du  Journal  de«  Mines. 
Vol.*  I.— C  t 
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appear  to  owe  their  subtenraiieoas  sitaadon  to  changefl  anterior  to  the  exktmg  tWe 
of  the  globe,  but  for  ^e  most  part,  thiey  are  met  with  in  turf  or  peat  grounck.  h 
the  Isle  of  Man,  accordingly,  in  the  midst  of  a  marsh,  at  the  depth  of  30  feet,  fir 
trees  are  found  still  on  their  roots.  At  Halfield-chace,  we  find  trees  whieh  have 
their  nuts  and  acorns  lying  at  their  sides.  Holland,  Switzerland,  and  France,  pre- 
sent similar  facts;  but  it  is  Sweden  which  furnishes  us  with  the  most  curious  exam- 
ple. Near  Asarp,  in  West  €rodiland,  there  are  two  peat  bogs  composed  of  a  thick 
mud,  and  of  a  slight  turf.  We  discover  there  a  great  quantity  of  trunks,  and  roots, 
which  are  carried  off  every  year  to  serve  as  fuel;  the  following  year  they  are  equal^ 
abundant,  which  arises  unquestionably  from  an  immense  collection  of  trees  buned  in 
this  great  ground,  and  raised  to  the  surface  by  the  annual  thaw.* 
Lateironned  In  the  Electoral  Marche' of  Brandenburg,  there  is  the  lake  of  Areadt, 
bymbiidiBfk  formed  by  two  subsidings,  the  one,  it  isbelieved,  happened  in  816,  the 
other  in  1685.  How  many  lakes  are  thus  formed  in  Prussia  and  in  Pohmdl  How 
many  other  events  are  there  of  this  nature,  the  knoiidedge  of  whieh  is  lo8l4o  us,  or 
has  been  disfigured  by  tradition!  Strabo  tells  us,  that  around  die  Lake  Copats,  m 
BsDotia,  the  sinkings  of  the  ground  were  vety  numerous,  and  often  changed  ^ 
course  of  the  river  Gephissus,  n^ich  at  last  flowed  in  subterraneous  canals  eoD- 
Btructed  by  the  hand  of  man.  As  these  canals  are  no  longer  kept  in  repair,  and  as 
the  lake  Copa!fs  is  changed  into  a  marsh,  we  may  ask,  what  is  become  of  the  waters 
of  the  Gephissus?  It  appears  only  too  probable  that  they  have  hollowed  t>ut  a  sab- 
terraneous  reservoir,  an  invisible  lake,  but  which  may  one  day  swallow  up^Beotiar 
and  thus  renew  the  deluge  of  Ogygea. 

We  have  spoken  of  subterraneous  lakes,  and  amongst  others  of  that  in  the  West 
Friezland,  which  was  discovered  in  the  12th  century;  by  degrees  there  was  Ibrmed 
on  its  suiface  a  crust  of  peaty  and  slimy  substances,  which  in  their  turn  were  coveted 
with  vegetable  mould.  This  crust  is  now  strong  enough  for  a  carriage  to  pass  Ofer 
it,  and  to  be  laboured,  sown,  and  reaped.  •  At  the  same  time  the  inhabitants  bate 
only  to  make  two  or  three  holes,  four  feet  deep,  to  find  water  to  serve  them  for  steep- 
ing their  flax.  There  probably  exists  a  subterraneous  lake  near  Naibomie,  in  tbe 
territory  of  Liviere.  We  there  see  five  abysses,  named  the  OelioUj  of  an  extraordi- 
nary depth,  and  filled  with  fish ;  the  ear&  which  surrounds  them  tumbles  under  the 
steps  of  tho  adventurous  peasants  who  are  attracted  thither  for  the  sake  of  fishing. 

We  may  easily  conceive  the  disasters  which,  from  time  to  time,  in- 
dicate the  existence  of  these  subterraneous  lakes,  in  places  where  no 
one  suspects  them.  In  1792  a  lake  was  formed  in  the  town  of  Lons-le-SaBlnicr ; 
several  houses  disappeared,  as  well  as  a  part  of  the  high  road  from  Lyons  to  Stras- 
boui^.f  It  is  supposed  that  this  was  an  old  pond  of  brackish  water;  on  which  at 
first  there  was  formed  a  pellicle,  then  a  slight  vegetable  crust,  and  then  ground,  to 
all  appearance,  solid ;  but  a  great  drought  having  made  the  subterraneous  waters  fall^ 
this  crust  was  deprived  of  support,  and  consequently  siink  down.  Mount  Jura  pre- 
sents a  number  of  vestiges  of  similar  sinkings.  The  Pyrenees,  another  calcareoti^ 
chain,  exhibit  them  in  as  great  abundance.  Buffon  relates,  that  a  mountain  in  167&> 
having  sunk  down  into  subterraneous  cavities  fiUed  with  water,  caused  a  great  inun- 
dation in  a  part  of  Gascony.  The  Julian  Alps,  where  the  famous  lake  of  Gidmitz 
is,  contain  in  their  numerous  caverns  many  similar  reservours. 

Justly,  then,  might  Seneca  ask,  ^'  In  what  part  of  the  globe  has  not  nature  waters 
at  her  command,  to  £U9sail  us  with,  whenever  she  pleases?  Our  excavations,  our  ptts> 
almost  every  where  terminate  in  water.  Lict  us  add,  also,  those  immense  in¥«ble 
lakes,  those  subterraneous  seas,  those  rivers  which  are  enveloped  in  continual  night 
How  many  causes  are  there  of  inundation  in  those  waters  which  flow  beneath  vm 
and  around  us?  For  a  long  time  prisoners,  they  will  one  day  set  themsehres  at 
liberty;  the  rocks,  open  on  all  sides,  will  furnish  numerous  currents  of  water,  which 
wUl  rush  towards  the  ocean.  These  deluges  of  water  or  fire  happen  wbeaover  it 
pleases  the  Almighty  to  re-conuncnce  a  more  perfect  order  of  things."      | 

*  Uernnann,  G^ographle-Phyitque,  il.  244.    Rothof,  M^m.  de  1' Academic  des  Sciences  de 
'HockhoToK  1767. 
t  Bertnmd»  Nouv.  Principes  de  G^ologie,  p.  198. 
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We  m  noiiif  to  speak  of  mibsidiiigB,  in  which  the  agencj  of  water  lias  not  been 

inuDediate  and  predominant;  for  rarely  does  a  disaster  happen,  in  the  production  of 

.    wiiich  this  element  is  entirely  inactive. 

Many  mountains,  as  we  have  seen,  are  originally  composed  of  large 
stoncBf  perfectly  detached  from  each  others  There  are  many  such 
mountains  between  Norway  and  Sweden*  •  A  transverse  section  of  mount  Quedlie 
shows  a  mass  or  stratum  of  240  feet,  composed  of  small  flat  stones — some  calcare- 
ous, some  sandy,  and  always  without  any  cement  to  bind  them  together.  The  slight- 
ei^  force  is  sufficient  to  roll  down  these  masses,  which  have  been  formed  by  changes 
anterior  to  ^e  records  of  history. 

There  are  other  causes  which  concur  in  decomposing  the  most  sohd  I  Eff^en  of 
mountains;  extreme  cold  often  makes  large  blocks  of  rock  burst  asun-  |  ^'^ 
der  and  tumble  down.    In  West  Gothland,  near  Hunneberg,  there  are  two  regular 
pillars  detached  frojm  a  rock,  solely  by  the  action  of  frost* 

Norway  sutlers  great  devastations  from  the  avalanche  of  stones,  which  are  in  lUce 
manner  occasioned  by  the  effects  of  cold.  In  the  milder  i^hmates,  the  successive 
action^  cold  and  heat  is  not  less  destructive,  though  more  silent.  In  these  same 
mouprama  of  West  Gothland,  of  which  we  have  just  now  spoken,  Bergmanii  has  ob- 
i^ved  that  the  rocks  of  trapp  had  a  paler  and  more  porous  crust  on  the  side  lying 
towards  the  sun. 

In  a  great  many  places  the  skeletons  of  mountains  attest  these  changes. 
Near  Adersbaeh,  in  ISohemia,  you  pass  throu^  a  sort  of  labyrinth  of 
blocks  of  free-stone,  placed  perpendicularly,  from  100  to  200  feet  high,  and  of  a  cir- 
cumference equal  to  Uie  half  of  their  height  These  columnS)  or  rather  these  square 
towersi  occupy  a  space  of  ground  a  league  and  one-third  in  length,  and  half  a  league 
IB  breadth.  A  rivulet  meanders  amongst  them,  and  loses  itself  in  a  gulf.  The  ver- 
dant foliage  of  trees  and  shrubs  is  mingled  with  the  grey  masses  of  the  rocks.  This 
labyrinth  is  evidently  the  remains  of  a  mountain,  the  less  ^M  parts  of  wliich  have 
crumbled  down,  and  been  carried  off  by  currents  of  water,  life  famous  stones  of  Car* 
naCf  which  the  vulgar  remd  as  a  Druidical  temple,  appears  to  us  only  a  labyrinth  of 
Aderbach  in  miniature.  Other  countries  present  similar  pictures:  such  as  Stonehenge 
in  England,  Griffenstein  in  Sa:&ony,  the  rocks  of  Svit-Feene  in  China,  and  several 
assemblages  of  enormous  stones  in  the  Cordilleras  of  Pertu  The  primitive  nationa 
chose  such  places,  stamped  with  the  impress  of  divine  power,  to  solemnize  the  rites 
which  they  dedicated  to  beings  of  a  superior  nature. 

The  slow,  but  continual  and  combined  action  of  all  the  causes  which  I  ^^f^J^' 
we  have  specified,  is  followed  by  the  most  astonishing  catastrophes.        |  caiuet. 

The  remains  of  the  mountains  called  Diableret,  in  Switzerland,  present,  it  is  said, 
a  very  picturesque  scene ;  portions  of  wood  and  pasturage,  which  have  escaped  the 
common  disaster, — rocks,  shivered,*  dismantled,  cleft  from  top  to  bottom,  and  seem- 
ing.to  announce  new  desolations, — torrents,  wldch  are  forced  to  scoop  out  for  them- 
sdtves  a  new  bed,  wear  away  the  trunks  of  birch  trees  and  firs,  half  buried  in  their 
waves.     Such  are  the  varied  groups  which  adorn  this  theatre  of  devastation. 

It  wajs,  according  to  the  History  of  the  Academy  of  Sciences^  in  the  month  of 
Ame  1714,  but,  according  to  M.  Bourrit,  and  other  Swiss  writers,  the  23d  Septem- 
ber 1713,  that  the  summits  of  the  Diabla-Wi«uddenly  fell,  and  covered  the  extent 
of  a  square  league  with  their  fragments,  which  often  form  a  bed  of  stones  30  yards 
«fcd  more  in  thickness.  Although  several  hundred  cottages  were  buried  in  the  ruins, 
fbrtiniately  only  18  persons  perished.  Cows,  goats,  and  sheep,  were  the  principal 
victims.  The  dust  which  was  raised  by  the  fdl  of  the  mountain  occasioned  for 
some  mooients  a  darkness  hke  that  of  Qight,  although  the  event  took  place  at  three 
o'clock  in  the  afternoon,  and  in  fine  weathcr.f 

We  have  a  more  satisfactory  account  of  the  falling  doi^n  of  a  mountain,  which 
iO€k  place  in  1751,  near  Sallenche,  in  Savoy.  The  naturalist  Donati  thus  describes 
>his  event :  A  great  part  of  the  mountain,  situated  below  that  which  fell  down,  was 

*  Bergmann,  G^ographie  Physique,  ii.  242. 

t  Bourrit,  Description  des  Alpes  Penames,  &c.    Ebel,  Itin6raire,  ii.  S6. 
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composed  of  earth  and  stone,  not  arranged  in  atrata  or  beds,  bat  cooAiaadlj  hMfad 
np.  The  rolling  down  of  these  stones,  in  former  times,  had  left  by  degreea  the 
principal  rock  of  the  greatei'  mountain  without  support*  This  mass  was  comfwed 
of  five  horizontal  and  distinct  strata,  the  two  first  were  of  a  slaty  and  biittle  loadi 
the  two  following  presented  to  view  a  shelly  maible,  cleft  transversely  tn  ha  bedi. 
In  the  fifth,  the  slate  reappeared,  but  its  lanunaB  were  in  a  vertical  position,  and  ao- 
tirely  disunited.  The  waters  of  three  lakes,  formed  in  thsi  last  stratum,  coutimia^ 
penetrated  through  the  chinks  of  the  mountain.  The  abundant  snow  oi  the  yen 
1751  augmented  the  force  of  these  waters,  and  determined  the  ftdl  of  648  milfions 
of  cubit  feet  of  rocks,  bulk  enough  to  have  formed  a  great  mountain.  The  fafi  of 
this  mountain  was  accompanied  by  a  quantity  of  dust  unconmionly  aiibtfle,  aad 
which  was  taken  for  smoke,  because  it  supported  itself  in  the  air  for  several  liayi. 
A  report  was  spread  that  a  new  volcano  had  broken  out  in  the  midst  of  the  Alps^ 
where  the  ravages  of  subterraneous  fires  had  never  been  known. .  But  Bonati,  hav- 
ing been  sent  to  the  spot,  soon  dissipated  these  groundless  fears.* 
Tiieiiidiiiffor  I  There  is  also  another  kind  of  catastrophe,  which  is  not  less  extraoidi> 
'"''^  I  nary  in  its  causes,  than  destructive  in  its  effects  :-^t  happens  v^ftt  aae 

bed  of  earth  or  rock  sUdes  over  another  bed  without  breaking,  or  8epara«l(^  iirto 
pieces.  Some  years  ago,  the  commencement  of  an  event  of  thia  kind  waa  obaenrad 
at  Solutr6,  near  Macon.  After  some  great  rains,  the  strata  of  earth  which  lay  ii|^ 
the  mountain  of  Solutr6,  slid  along  over  couches  of  calcareous  stones,  whicb  con- 
stitute the  body  of  the  mountain.  They  had  already  advanced  several  hundred  yards, 
and  the  village  was  about  to  be  burned  in  ruins,  when  the  rain  ceased,  and  this  bmV- 
ing  mass  of  earth  was  arrested  in  its  progress.!  A  stiH  more  astonishing  ftict  of 
this  kind  is  related  :>a  part  of  the  mountain  €hkndj  in  the  Venetian  State,  deteohed 
itself  during  the  night,  and  glided  along,  with  several  houses,  which  were  caniid 
into  the  neighbouring  valley ;  in  the  morning  the  inhabitants,  who  had  felt  notlttig, 
were  extremely  astoni|{bed,  when  they  awoke,  to  see  themselves  at  the  bottom  of  a 
valley,  and  for  a  long  time  imagined  that  a  supernatural  power  had  transported  them 
through  the  air  into  some  distant  climate,  until,  upon  examining  the  envinms,  they 
perceived  the  traces  of  the  revolution  which  had  so  wonderfully  spared  them. 

Various  disasters  are  often  connected  together:  inundations  originate  from  the  ftB 
of  masses  of  earth,  and  occasion  such  fhlls  in  their  turn. 

In  1772,  the  mountain  of  Piz,  in  the  marche  of  Treviso,  in  the  state 
of  Venice,  was  cleft  in  two ;  a  part  was  overturned,  and  covered  three 
vOlages,  together  with  their  inhabitants.  A  rivulet,  stopped  by  the  rubbish,  in  tluae 
months  formed  a  lake.  The  remaining  part  of  the  mountain  precipitated  itself  oe 
that  side,  the  lake  overflowed  its  banks,  and  many  people  perished.  Several  villages 
were  also  buried  under  the  waters.  ;|; 

This  brief  sketch  is  sufficient  to  show  tho  difference  that  exists  between  a  subsid- 
ing or  falling  down,  and  a  shaking  of  the  earth,  or  earthquake,  catastrophes  too  often 
confounded  by  the  ancients,  and  even  now  by  the  vulgar.  The  effects  are  often  the 
same,  but  the  mode  of  action  and  the  causes  are  different.  There  are  fallings  down 
without  volcanic  Shocks,  but  these  shocks  often  occasion  them.  The  oidy  point  of 
necessary  coincidence  is,  that  great  rains,  which  succeed  great  droughts,  eqoaSf 
bring  on  displacements  and  earthquakesr^  They  occasion  earthquakes,  by  evolviBg 
in  the  bosom  of  the  earth  elastic  and  inflammable  gases ;  and  they  occasion  the  fafi 
of  large  masses  by  c^k-acking,  softening,  and  detaching  the  different  strata  of  the  moon- 
tains.  The  ancients  imagined  that  they  could  prevent  earthquakes,  by  dicing  in 
the  towns  and  surrounding  country,  ditches  and  deep  wells,  to  give  vent  to  the  sob- 
terraneous  vapours.  It  is  more  certain  that  men  may,  with  a  little  care,  avoid  tie 
destructive  effects  of  fallings  down.  At  first,  in  choosing  the  site  of  a 
town,  or  of  a  village,  wo  ouglit  to  level  tho  neighbouring  heights,  md 
examine  tho  nature  of  the  rocks,  whether  they  are  solid  and  durable,  or 
the  contrary;  it  is  th^n,  generally  speaking,  easy  to  place  the  buildings  beyond  the 

•  Dooati.  cit^  par  Saussure,  Voyages,  sect  493, 
t  DclWftRherie,  Th^ori*  dc  la  Terrc,  vol.  v.  sect.  1420. 

♦  Geoi^phy  of  Gaspari,  (in  German,)  vol.  i.  p.  .170. 
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Teach  of  Meh  aceid^iU.  A  Greek  natiumitst  foretold  to  the  Spartans  the  fall  x^  a 
projaeliog  part  of  Mount  Tajgetus,  which  soon  after  overwhelmed  in  ruina  a  conai- 
deraUe  portion  of  the  city  of  Lacademon.  Canale  and  drains,  to  carry  off  from  the 
jnoontaaiB  their  siiperahundant  waters;  reservobs,  where  these  waters  may  he  col- 
lected for  distrihotion  over  the  country,  to  irrigate  the  fields  and  to  drive  machinery; 
dikes,  wtJhy  and  perhaps  deep  ditches,  to  stop  and  weaken  the  shocks  of  avalanches; 
ibeae  are  the  hairien  which  himmn  industry  can  oppose  to  such  alarming  and  disas- 
trous occurrences,  one  of  the  most  salutary  efl^cts  of  which  is  to  awaken  our^ior* 
laant  powevs,  «od  to  heighten  our  courage,  hy  giving  scope  for  its  e^rcise. 

In  tracing  out  terrast^  hydrography,  we  have  already  noticed  the 
very  c<msideiable  force  of  running  watery  and  the  precipitation  of  parts 
of  imountains,  which  we  have  just  been  describing,  serves  to  exemplify  some  of  its 
efiect».  Its  action  is  still  more  general;  the  wandering  torrents  which  roll  down 
rocks,  and  root  up  fbrests,  the  deep  stream  which  gmduaily  undermines  the  moun- 
tains at  whose  base  it  flows,  the  va^t  and  powerihl  river  which  shifls  at  pleasure  the 
fdace  of  its  bed,  and  sometimes  creates,  by  the  matter  it  deposits,  a  Delta  of  £gypt, 
and  sometimes,  by  svrallowing  up  extensive  districts,  forms  new  lakes,  as/ for  ex- 
ample, the  Lake  Biesboch  in  Holland;  ^ese  are  the  powers  which,  set  in  motion  by 
the  hand  of  nature  herself,  in  whose  operations  ages  are  accounted  as  moments,  have 
been  able  to  produce  a  very  great  proportionrOf  the  changes  which  the  secondary  and 
tomaiy  soils  have  undergone. 

We  shall  now  produce  some  examples  of  very  singular  changes,  ari»- 
ing  solely  from  the  action  of  running  water.  Upon  Mount  Lmrnry  in 
Norway,  we  see  two  joads  worn  in  a  rock  of  marble,  the  one  above  Uie  other.  The 
n^rble  itself  which  separates  them,  and  ni^uch  is  only  three  inches  thick,  allows  you 
to  perc^ve,  tlnrou|^  its  clefts,  a  river  flowing  in  the  lower  road.  It  appears  that  the 
w«tevs  of  a  lake,  situate  some  hundred  feet  high^,^ve  by  degrees  hollowed  out  for 
themselves  these  two  openii^  through  the  rock.  It  was  thus,  that  the  river  Gaulen, 
to  the  sam^  country,  lost  its^in  1344,  and  re-appeared  some  years  afterwards  with 
extreme  violence,  driving  before  it  the  ruins  of  the  subterraneous  prison  into  which 
it  had  descended.* 

Mount  Jura,  and  in  general  all  calcareous  mountains,  present  facts  of  the  same 
kind.  The  lake  of  Joux,  and  that  of  Grmnd-Yaux,  and  many  others,  have  worn  in 
the  rock  the  funnels  through  which  their  waters  flow.  Sometimes,  when  the  sides 
of  the  passage  which  the  waters  had  mctde  for  themselves,  become  in  part  worn  away 
and  excavatad,  the  roof  falls  down;  it  then  forms  an  oiitlet,  cut  perpendicularly, 
through  which  the  waters  escape,  as  near  Orgdet,  upon  the  road  of  St  Claude  ;t  or 
the  mouth  of  the  valtoy,  blocked  up  by  the  rubbish,  forces  the  waters  to  give  birth  to 
a  lake,  such  as  thatflSiUan,  near  Nantua.;|; 

Another  aingular  ^ronomenon  occurs  in  the  funnels  with  no  outlet,  |  FUaneib 
called  in  Sweden  Gtani^  CaMrom.  These  are  circular  excavations,  sometimes  of 
a  Bfink  form,  having  their  sides  very  smooth,  situate  for  the  most  part  on  the  sides 
of  mountakis,  and  frequently  containing  in  the  centre  a  rounded  stone.  The  trav- 
eller Kalm  observed  these  hollows  in  the  United  States,  near  Fort  Nicholson. 
Several  examples,  observed  in  Switzerland  and  in  Siberia,  might  be  mentioned,  but 
they  are  to  be  met  with  bnly  in  sulphated  calcareous  rock:§  on  the  contrary,  those 
of  Sweden  and  the 'United  States  exist  in  granite.  According  to  Bergmann,  ihej 
have  been  formed  by  running  waters,  which  had  become  engulphed  there,  and  had 
imparted  a  rotatory  motion  to  a  stone  detached  from  a  neighbouring  rock.)| 

In  admitting  this  explanation,  the  giant's  cauldrons  would  incontestibly  prove,  that 
there  was  a  time  when  the  granite  was  not  harder  than  common  limestone  or  gypsum. 

There  are  many  lakes  which  hold  in  solution  sahne,  earthy,  metallic,  I  Dr^ggpof 
and  bitumittous  substances:   Aiese  substances  form  sometimes  Iknple  |  tkeiibiL 

*  Pontopp«dan;Natiiral  History  of  Norway. 

t  Bertrand,  Nouv.  Principes  de  G^ologie,  p.  175. 

i  Ibid.  p.  178.    Comp.  Saussure,  Voyagei,  sect.  384. 

§  Patrin,  Histoire  Natarelle  des  Mintrau:]^  tii.  901.    Saumire,  Voyages,  sect.  1238. 

I  Bergmaiuii  G^og.  Phys.  ii.  238. 
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depositea;  at  other  tin^s,  thej  are  thrown  down  to  the  bottom  of  the  Mte>bydi«WM> 
cal  precipitation.  Several  causes  may  here  concur.  The  different  gases  and  acids 
with  which  the  waters  of  these  lakes  are  charged,  may  give  rise  to  cryslallizatHNtt; 
a  cooling  in  lakes  which  possess  a  certain  degree  of  heat,  may  also  have  the  same 
effect.  It  is  certain,  that  the  remains  of  the  beings  that  live  and  die  in  these  waters, 
form  beds  of  calcareous  earth.  Trees  and  vegetables,  which  are  carried  alon^  by 
the  waters,  form  floating  blandsy  which,  by  degrees,  unite  together,  and  either  cover 
the  lakes  with  a  crust  of  earth,  or,  by  sinking,  raise  up  the  bottom.  We  must  add, 
that  the  more  a  stagnant  mass  of  water  loses  in  depth,  the  more  it  eraporates;  for 
the  evaporation  bfXvater  is  always  in  the  direct  ratio  of  its  surface,  and  in  the  inviorae 
ratio  of  its  depth,  as  experiments  have  proved.  There  are  in  all  mountainous  and 
marshv  countries  numerous  instances  of  small  lakes  which  have  been  dried  up  bj 
one  of  these  causes;  we  may  therefore  safely  infer,  that  the  same  phenomena  bate 
taken  place  upon  a  larger  scale,  and  that  the  formation  x>f  several  extensive  plains  is 
to  be  ascribed  to  the  drying  up  of  insland  seas,  or  great  lakes ;  as  for  example,  pait  of 
those  which  border  on  the  Caspian  Sea.^ 

BmkiM  •  *  The  damming,  up  of  a  lake  commences  by  confining  its  basin,  but  the 

downoTdMM.  i^^  always  receiving  the  same  quantity  of  water,  it  necessarily  ovei^ 
flows,  and  if  it  happens  to  discharge  itself  into  other  inferior  lakes,  it  may  produce 
successive  overflowings,  which  change  the  surface  of  the  sunrounding  country. 
These  efforts  would  be  more  violent  if  a  sudden  .thaw,  and  a  superabundance  <^  wa- 
ter, took  place  at  the  same  time.  The  waters  in  this  case  would  perhaps  be  impdled 
by  so  impetuous  a  force,  as  to  overthrow  every  thing  they  met  with  in  their  course, 
and  make  large  excavations  in  the  chains  of  mountains,  and  tinis  form  great  vaUeys. 
This  idea  was  developed  by  Sulzer,  and  carried  to  extremes  by  Lamanon.t  It  oc- 
curs very  naturally,  when  one  considers  the  great  lakes  of  North  America,  which  flow 
into  one  another,  and  finally  into  the  river  Saint  Lawrence.  If  the  soil  which  bof- 
ders  the  Ohio,  and  where  we  finid  the  bones  of  the  mammoth,  is  impregnated  with 
salt;  if  the  plain  which  surrounds  the.  riVer  of  the  Amazons,  is,  as  is  said,  entirely 
composed  of  soft  earth,  without  any  stones;  if  we  find  in  the  plain  of  Orau  and  in 
Dauphiny  the  same  pebbles  and  rounded  flints,  as  upon  the  borders  of  the  Lake  of 
Geneva,  then  all  these  circumstances  may  be  accounted  for  on  the  supposition  of 
the  overflowing  of  the  interior  lakes; — but  historical  certainty  is  wanting,  and  wifl 
always  be  wanting,  to  these  hypotheses.  It  is,  besides,  very  certain,  that  valleys 
must  have  existed  before  the  flowing  of  the  waters  could  take  place.  All,  therefore^ 
which  can  be  conceded  to  this  theory  of  the  excavation  of  the  earth  by  currents  of 
water,  must  be  limited  to  efl^ts  which  regard  only  the  superficial  strata. 

We  come  to  a  question  which  has  greatly  engaged  the  attention  of 
physical  geographers:  the  diminution  of  the  wa^k  of  the  sea. 

Let  us  begin  by  defining  the  subject  of  inquiry,  r  We  have  flHning  to  do  with  those 
marine  or  other  fluids,  which  at  different  epochs  covered  the  globe,  and  in 
lived  innumerable  shell  fishes,  sea  petrifactions,  and  polypuses,  which  we  have 
upon  the  summits  of  the  highest  mountains.  It  is  plain  that  these  fluids  have 
appeared  I  but  the  slow  or  rapid  manner  of  this  disappearance,  and  its  internal  or  ex- 
ternal causes,  can  be  known  to  us  only  by  conjecture.  Man  existed  not  at  the  time 
of  those  revolutions  which  have  heaped  up  on  one  another  the  remains  of  the  sea, 
and  of  fresh  water  animals.  The  question  is  only  concerning  changes  which  the 
sea  of  the  terrestrial  globe  may  have  undergone  since  the  last  revolution,  whkh  has 
created  our  existing  continents.  To  the  question  thus  limited  an  answer  may  be 
given. 

A  very  long  experience,  that  of  more  than  twenty  centuries,  enlightened  by  ihe 
torch  of  history,  seems  to  prove  that  the  present  sea,  considered  as  to  its  entire 
quantity,  is  in  a  state  completely  stationary,  so  that  the  evaporation  of  its  watam  is 
equal  to  the  quantity  with  which  the  rivers  augment  it,  and  its  extent  is  neith^ 
diminished  nor  enlarged.    But  local  circumstances,  as  for  example  the  cleariog^  of 

I 

*  Delam€therie»  Throne  de  la  Terre,  sect.  1417. 

t  Lanumon,  JoutdrI  de  Fhyaiqae^  1780,  Dec^beri  p.  474. 
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mttte  land,  die  destructioii  of  forests,  the  choking  up,  or  the  tumiDg  away  of  Ihe 
channels  of  riyers,  may  for  a  certain  time  alter  the  level  of  some  interior  seas. 
Other  temporary  or  local  causes  may  produce  in  the  same  ocean,  not  txn  augmenta- 
tkm  or  duninution  of  volume,  but  small  oscillations,  which,  by  subverting  the  equili- 
brium of  the  waters,  occasion  on  gob  side  the  htde  retirings  of  the  sea,  consequently 
the  fonna^n  of  new  ground;  and,  on  the  other  side,  little  invasions  of  the  sea 
upon  the  earth :  these  changes  mutually  compensate  each  other,  and  are  limited, 
and  too  variable  to  have  any  sensible  influence  upon  the  form  of  great  continents. 

The  present  sea  endeavours  in  two  ways  to  change  the  form  of  its 
banks:  it  creates  new  lands  by  depositing  sand,  gravel,  shells,  and  ma- 
rine plants,  by  casting  op  and  by  retaining^the  mud^  and  other  substances 
brought  down  by  the  rivers;  by  undermining  the  mountains  which  border  it,  which 
causes  them  at  last  to  fall;  by  retiring  of  itself,  either  because  the  rivers  bring  to  it  a 
dfoiinished  supply  of  water,  or,  bec»ise  on  another  side,  it  has  overflowed  some 
ground  over  which  it  has  spread  a  part  of  its  waters.  It  has  invaded  the  ancient 
shores,  by  washing  them  away,  or  by  rising  above  their  level,  when  from  any  cause 
whatever,  its  basin  has  been  else^ere  confined.  The  seas  of  Europe,  being  the 
best  known,  will  furnish  the  best  proofs  of  our  assertions.  Let  us  begin  with  thq 
Mediterranean.  ^ 

ChaBKctintbc 
eaitrni  prnt  of 


which  tbeNft 
producet 


trrajNi 
Mediu 


the  Medi  term- 


We  have  seen,  that  by  taking  in  Homer  the  word  Egypios  for  the 
name  of  the  river,  and  not  for  thai  of  the  country,*  we  may  oispense  with 
admitting,  that  the  sea  has  filled  up  the  supposed  anoient  gulf,  which  pe- 
netrated into  £g3^t  as  far  as  Thebes,  and  which  separated  by  one  day's  navigation 
the  island  of  Pharos  from  the  mainland,  as  has  been  commonly  affirmed.  Some  less 
considerable  additions  have,  without  doubt,  been  made  to  the,  land  since  the  time 
^lien  Herodotus  gave  us  the  first  description  of  the  country;  but  these  are  owing, 
less  to  the  mud  which  the  river  carries  down,  than  to  the  wi^s  which  bri^g  with 
them  the  sands  of  the  neighbouring  deserts.  This  is  what  daily  happens  upon  the 
coasts  of  £g3rpt.  The  port  of  Alexandria  is  dammed  up,  the  town  of  Damietta, 
whose,  walk,  in  the  time  of  Louis  IX.  were  washed  by  the  sea,  is  now  at  a  consider- 
Me  dbtance  from  it.  As  a  kind  of  compensation,  the  lake  Mengalah  appears  to  bo 
formed,  either  by  the  overflowing  of  a  branch  of  the  Nile,  the  cleaning  of  which  has 
been  neglected,  or  by  an  irruption  of  the  ^iea.| 

Along  the  eastern  coasts  of  the  Mediterranean  and  its  gulfs,  there  is  but  UtUe  in- 
crease of  the  land.  The  island  of  T^re^  however,  has  been  united  to  the  continent 
by  a  more  powerful  band  than  that  of  Alexander.  At  the  mouth  of  the  river  Pyra- 
mus  in  Gilicia,  a  deposit  of  sand  has  extended  tiie  modem  coast  six  miles  beyond 
the  ancient;  and  similar  efi^cts  have  taken  place  at  other  points  on  the  southern 
shore  of  Asia  Mmpr,  where  the  coast  is  flat.|  The  Meander  has,  by  iittie  and  little, 
filled  up  the  valley  into  which  it  flows,  and  which  was  formerly  a  gulf.  The  inha- 
bitants of  Miletus,  and  of  Ephesus,  have  several  times  changed  the  situfftion  of  their 
towns,  by  following  the  sea,  which  retired  from  their  walls.  On  the  coast  of  Greece, 
a  great  many  small  islands,  situated  in  front  of  the  openings  of  the  rivers,  nre  joined 
to  the  maiiiland.§ 

In  the  gulf  of  Venice,  very  remarkable  changes  have  taken  place.  R»-  I  chanmkithe 
mazzini  having  observed  that  all  the  country  round  Modena  is  suspend-  |  ^^^  vemce. 
ed  over  a  subterraneous  lake,  and  that  a  great  number  of  shells  are  to  be  found  there, 
is  persuaded  that  Lombardy  has,  in  a  great  measure,  been  formed  by  the  combined 
deposites  of  the  Po,  and  of  Uie  sea.  All  that  is  certain  is,  that  the  Po  in  former  times 
committed  great  mvages,  by  inundating  often  whole  provinces:  it  has  been  confined 
by  strong  dikes,  but  by  renewing  from  time  to  time  these  embankments,  which  pre- 
serve the  country  from  total  submersion,  the  bed  of  the  river  has  been  elevated,  so 
that  the  level  of  the  waters  of  the  Po  is  now  raised  several  feet  above  the  lands  which 
surrouad  it. 

*  See  the  description  of  £ff3^t  in  a  lubseqiient  volame. 

t  Shmw's  Trarel^  vol  ii.  p.  173, 188.  Telliamed,  (De  MaUlct)  sur  k  dunmution  de  la  mer,  &a 

#  Beaufort's  Accoant  of  Carainania,  p.  298. 

§  Stiabop  lib.  iL  paturo.    Plin.  Nat.  Uist  ii.  cap.  89. 
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The  environs  of  Ravenna,  Aquileiay  and  Yenice,  preBenl  facto  more  imifonii  ud 
better  established.  There  is  no  doubt,  according  to  the  observations  of  Manfredi,* 
that  the  ground  near  Ravenna  has  sunk  to  such  a  degree,  that  the  pavement  of  the 
cathedral  is  only  six  inches  above  the  level  of  high  water;  but,  at  the  same  time,  ths 
land  is  extended  in  such  a  manner  that  this  town,  formerly  situate  in  the  midst  of 
marshes,  and  canals,  and  furnished  with  an  excellent  pQrt,f  is  now  three  Italian  miles 
distant  from  the  sea,  and  surrounded  by  meadows  and  fields.  The  Venetians  are 
very  much  afraid  of  seeing  their  canals  dry  up,  and  yet  the  ground  on  which  Yenioe 
stands  is  a  little  sunk*  Aquileia  was  once  close  to  the  sea.  It  is  alleged  that  the 
sea,  on  the  other  hand,  makes  encroachments  upon  the  coasts  of  Istria  and  Dahaa- 
tia.  Colunms,  and  pavements  in  Mosaic,  and  urns,  are  there  found  under  the  wateia 
Oniiswkithe  The  wcstem  coast  of  Italy  presents  within  a  small  space  two  pho- 
cT^JS  nomona  of  contradictory  appearance.  The  Pontine  marshes  now  cover 
•«««««•  part  of  the  Jlppian  IVay^  whilst  in  the  mouth  even  of  the  Tiber>  we  per- 
ceive land  which  was  not  there  in  the  time  of  the  ancient  Romans.  It  ia  notf  hov- 
ever,  the  sea  which  has  covered  the  Appian  Way,  but  the  rivers,  which  the  negligeoee 
of  the  modem  inhabitants  has  sufiercd  to  be  choked  up  at  their  nunitli.  In  the  saiM 
^way,  if  the  renowned  villas  of  the  ancient  Bais  are  now  found  buried  beneath  the 
water,  tlie  reason  is  that  these  edifices,  once  the  abodes  of  luxury  and  ostentatioBt 
were  built  at  the  first  in  the  midst  of  the  sea.| 

Upon  the  coasts  of  Spain,  and  of  France,  the  Mediterranecm  has  receded.  AigoM- 
Mortos,  in  Languedoc,  was,  in  the  thirteenth  century,  close  to  the  sea,  but  at  preseit 
it  is  two  leagues  distant.^  From  theinouth  of  the  Rhone  to  Agde,  the  sea  has  kA 
ground,  or  has  retired.  The  port  of  Barcelona  becomes  every  day  less  deep.  Thu*} 
without  entering  into  a  longer  detail,  we  may  say  that  the  sum  of  known  additioni 
made  to  the  land  on  the  shores  of  the  Mediterranean,  appears  to  be  more 
able  than  the  sum  of  the  encroachments  of  the  water.  But,  on  the  one  hand,  wo 
totally  unable  to  compare  the  modem  and  ancient  states  of  the  coasts  of  Afiica;  and, 
on  the  other  hand,  there  are  upon  the  Mediterranean  a  vast  number  oi  celebrated 
harbours,  which  preserve  exactly  the  same  level  of  waters  as  in  the  time  of  tbt 
ancients.  Marseilles,  Genoa,  Syracuse,  Navarin,  or  Pylos,  and  twenty  other  plaA 
are  found  in  the  same  situation.  The  rums  of  Herculaneum  touch  the  sea,  so  ii 
the  town  itself  in  the  time  of  Strabo;  there  is,  therefore,  no  reason  for  supposing  i 
general  diminution. 

cbj^itttii0  I      The  Adantic  Ocean  has  made  some  additions  to  the  land  upon  tk 
oeeui^^       |  coasts  of  France,  and  has  contributed  to  raise  the  level  of  those  saa^ 
plains  which  reach  from  Bourdeaux  to  Bayonne;  several  bays  have  been  filled  ^ 
and  the  Adour  has  been  obliged  to  seek  a  new  opening  into  the  sea.     A  disMl 
between  La  Rochelle,  and  Lucon,  and  in  general  all  the  martliea  of  La   VaiAky 
have  been  gained  from  the  8ea.||     The  small  bay  where  Mount  Michael  is  ailoaie, 
between  Bretagne  a^d  Normandy,  appears  to  be  equally  drying  up;  but  near  Dob 
the  sea  has  resumed  possession  of  those  lands  which  had  formerly  belonged  to  it. 
ounvet  npon  I      Yaremus,  Lulof,  and  other  geographers,  have  described  the  quantttitf 
hJSS       I  of  soil  lefl  by  the  German  ocean  upon  the  coasts  of  Holland.    A  nm* 
her  of  effects  of  different  kinds  are  visible  here,  which  all  tend  to  the  same  reaoil; 
and  we  see,  above  all,  a  striking  example  of  those  changes  to  which  the  action  of 
the  sea  upon  the  land  appears  to  be  subject.     In  the  remotest  periods  to  which  Ui*- 
tory  extends,  these  countries  were  immense  marshes,  for  which  the  sea  and  the  rmn 
contended  together.  •  The  first  deposited  sand,  the  second  mud:  thus  were  fcMrmed 
the  more  elevated  grounds  which  were  in  some  measure  habitable.    These  gromii^ 
however,  being  sometimes  covered  with  water,  and  sometimes  left  dry,  belong  equrilj 
to  both  elements.    Human  industry  gave  a  steady  direction  to  the  wandering  course 
of  the  rivers,  chedced  the  fury  of  the  waves  by  immense  djrkes,  and  thus  create  a 

•  Manfredi,  De  Auett  Maris  Altitudin^  in  OpuBC.' Bononieiu,  ii.  130. 

t  Bianchi,  Specim.  sftus  MtfinL    Moro,  del  Chingemens  de  la  terre,  it.  ch.  25. 

i  See  Peintures  ^HeTcubneuin,  torn.  ill. 

S  Strabo,  V.  346,  edit  Almelov. 

1  La  Bretonniere,  Statistiqiie  de  k  Vendue. 
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country  «ven  in  the  bosom  of  the  waters.  But  there  remam  lakes,  bogs,  and  marshes  2 
the  rivers  silently  undermine  these  ill-consolidated  grounds;  the  sea  penetrates  them 
through  the  large  openings  of  the  rivers.  Several  great  tides  were  the  epochs  of 
diaeadful  disasters,  of  which  the  following  are  the  most  remarkable. 

The  Zuyderzee  waa  anciently  nothing  but  a  lake  of  trifling  extent,  which  flowed 
into  the  sea  by  the  river  of  Ulie,  (the  FUvwn  of  Tacitus,)  and  considered  as  a  branch 
of  the  Rhine.  About  the  year  1260,  the  sea  made  an  irruption  into  it  Vast  tracts 
of  hmd,  which  the  running  waters  apparently  had  undermined,  gave  way,  and  thus 
the  Zuyderzee  was  formed.  The  gulf  of  DoUarty  between  West  Friezland  and  the 
province  of  Grdminguen,  was,  in  1300,  a  fertile  canton  covered  with  delightful  mea- 
dows. In  1421,  the  unHed  force  of  the  aea  and  of  the  rivers,  destroyed  near  Dort, 
72  considerabre  villages,  with  100,000  of  the  inhabitants,  (as  it  is  said,)  and  formed 
the  lake  of  JBiesbesch.^ 

The  Danish  coasts  of  Sleswick  and  Holstein  presort  a  spectacle 
neariy  similar.  There  the  sea  has  both  lost  and  gained.  The  island 
of  Abrdslrocid  was  swallowed  up  in  1634;  that  of  Heligoland  sustained  great  damage, 
io  the  13th  century.  On  the  other  hand,  the  sea  brings  to  the  shores  of  the  main 
land  a  great  quantity  of  greasy  mud,  bluish  clay,  and  sand;  and  when  these  sub-» 
stances  have  acquired  some  consistency,  the  ground  is  enclosed  with  dykes.  The 
soil  thus  formed  becomes  so  fertile,  that  in  a  very  few  years  it  indemnifies  the  culti- 
vators for  all  their  outlay.  Upon  the  coasts  of  Jutland,  in  the  district  of  Thy,  the 
sea  has  fiUed  up  with  sand  severa)  gulfe,  which  onc0  aflbrded  retreat  to  pirates, 
according  to  the  ancient  history  of  the  north;  and  it  has  probably  formed  the  isthmus 
that  now  separates  it  from  the  gulf  of  Lmfiordj  which  seems  to  have  been  formerly 
a  strait.  All  the  western  and  northern  coast  of  Jutland,  (from  55  degrees  24  minutes, 
to  Cape  Skagen,  57  degrees  and  about  40  minutes,)  appears  to  owe  its  formation  to 
the  sea,  which  by  accumulating  sand,  ^as  made  an  unbroken  coast  of  what  was  once 
a  chain  of  islands. 

The  inconsiderable  changes  which  have  taken  place  in  the  Baltic,  by 
no  means  prove  a  general  diminution  of  the  waters  6f  that  sea.!  Natu- 
ralists have  considered  the  shells  and  other  remains  of  animals,  as  evi- 
dences of  this  general  diminution;  while  historians  have  endeavoured  to  prove  it  by 
the  damming  up  of  ancient  harbours  and  straits.  These  two  arguments  evidently 
relate  to  two  diflerent  epochs.  We  have  seen  that  all  the  remains  of  animals  belcmg 
to  an  age  when  man  did  not  exist  As  to  the  records  of  history,  which  with  regard 
to  Sweden,  commenced  (mly  with  the  9th  century,  there  have  been  upon  the  same 
coasts  of  Sweden,  accumulations  of  sand  and  gravel,  particularly  among  those  laby- 
rinths of  rocks  by  which  it  is  in  a  great  measure  surrounded.  These  accumulations 
are  owing  to  the  violence  of  the  currents,  which  at  the  same  time  are  very  variable ; 
bill  the  gains  and  losses  of  this  sea  compensate  each  other.  If  the  strait  opposite 
Swedish  Pomerania  is  filling  up  towards  the  north,  it  becomes  every  day  deeper 
tonrards  the  east.  In  genered,  we  should  say  with  Browallius,;|;  that  if  a  thousand 
observations  proved  the  diminution  of  the  waters,  one  single  observation  of  the  con- 
hiry,  would  be  sufiicient  to  reduce  these  observations  to  the  limits  of  a  local  fact. 
But  there  is  not  one :  there  are  a  hundred  contrary  ol^oflrations,  which  prove  that 
there  has  been  no  general  depression  in  the  level  of  the  Baltic  sea.  Oaks  of  the 
age  of  three  centuries,  growing  on  low  lands  close  to  the  sea;  castles  which  have 
existed  for  ages  in  places  which,  according  to  the  hypothesis  of  Celsius, -must  have 
but  lately  arisen  under  the  waters,-i— these  are  the  facts  which  have  been  triumphantly 
opposed  to  the  computed  results  of  the  advocates  of  desiccation.  Browallius  points 
out  a  nuniber  of  places  even  upon  the  Swedish  coasts,  where  the  sea  has  become 

*  ftuloTt  Introduction  k  la  G^ogmphie-Physlque,  en  HoUandals,  §  433,  tqg, 

t  Linnaeus,  de  Telluria  Habitabilis  incremento.     Amacnit.  Acad.  ii.  430.  Id.    Voyage  de 

Wcitroffothie,  d'Acland,  de  Scanie,  &c.    01.  Celsius,  Observat.  Acad,  scienc.  Succ.  1743,  p* 

55.    Daiin,  Hist,  de  la  Su^de,  preface.    Bergmann,  Geographic  Physique,  5«  section,  chap.  iii. 

Femer,  Dijcours  contenant  PHistoire  de  la  Dispute  sur  la  Diminution  des  Eaux. 
\  Browallius,  Recherches  Physiques  et  HUtonqiies  sur  la  pr^tendnc  Diminution  dcs  EauT, 

^c.    Stockholm,  1756. 
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deepen  I  should  add,  that  the  German  geographers  coniinonly  assert  the  same 
thing,  as  far  as  relate  to  the  Crerman. coasts  of  that  sea. 

Higcortai  Af^  The  historical  arguments  in  favour  of  the  diminution  of  the  waters  of 

''""^'^  the  Baltic,  have  heen  equally  overthrown.     Some  have  insisted  up«n 

the  vague  language  of  Grecian  and  Roman  geographers,  who  represent  Scandinavia 
as  a  large  island;  but  if  the  sea  had,  since  the  time  of  Pliny,  sunk  sufficiently  to 
make  the  soil  of  Finland,  elevated  from  500  to  1000  feet,  emerge  from  under  tho 
waters,  it  would  then  follow  that  Mecklenburgh  Holstein,  the  wastes  of  Hanover 
and  of  WestphaUa,  and  the  island  of  Batavia,  now  called  Betuwe,  grounds  elevated 
only  from  2  to  400  fqet,  must  have  been  equally  und^  water.  It  is,  however,  cer- 
tain that  the  Roman  armies  carried  on  war  there,  and  that  Ptolemy,  at  the  com- 
mencement of  the  second  century,  describes  those  regions  in  such  a  manner,  that 
we  recognize  their  existing  forms  with  very  few  changes. 

MaptoTtlM 


MIMOI 

Ifiddle 


Age. 


The  charts  of  the  middle  age  prove  nothing  in  favour  of  the  diininii- 
tion  of  the  waters.  In  the  >:;onvent  of  SL  Michael  de  Murando  at  Te- 
nice,  there  is  preserved  a  map  of  the  world,  which  was  made  by  one  of  the  monks, 
whose  name  was  Mawo.  This  chart  had  been  made  with  the  assistance  fnmisbed 
by  a  person  called  P.  Quirini,  who,  in  1431,  had  sailed  to  Trondheim,  and  from 
thence  had  traversed  Sweden  by  land.  The  Baltic  is  there  seen  to  be  more  exteo- 
fiive  than  it  is  now.  But  who  does  not  know  that  upon  all  the  old  charts,  unskilful 
designers  and  engravers  have  rounded  the  capes,  contracted  or  extended  the  islands, 
and  marked  out  the  seas  accordhig  to  their  owniancy?  How  can  we  allow  so  great 
authority  to  general  maps,  constructed  in  ages  in  which  there  was  not  one  9pecitd 
map  projected  with  any  care?  The  decisive  argument  in  favour  of  the  stationary 
condition  of  the  Baltic,  for  twenty  centuries,  is  the  identity  of  so  many  nanies  of 
provmces  and  districts,  known  in  the  ancient  history  of  the  north,  with  those  whidi 
are  still  applied  to  the  same  places  $  the  resemblance  of  the  country  as  it  now  existe, 
with  that  which  we  read  of  in  ancient  history ;  the  ancient  celebrity,  in  Scandinavia, 
of  countries  which  could  not  even  have  existed,  if  we  admit  the  hypothesis  of  Cel- 
sius, the  absolute  silence  of  popular  traditions,  and  of  ancient  Scaldic  poetry,  which 
would  not  have  failed  to  preserve  some  brief  recollections  of  so  great  and  so  memo- 
rable a  change.  In  short,  if  the  Baltic  sea  has  diminished,  such  an  occurrence  must 
be  refared  to  those  remote  periods,  involved  in  the  obscurity  of  ages,  when  perhaps 
some  very  great  catastrophe  caused  a  general  drying  of  the  ocean,  which  covered  a 
great  part  of  tho  earth.  But  if  such  a  changb  has  taken  place,  it  is  certainly  an 
event  altogether  unconnected  with  the  order  of  nature  under  which  we  live,  and  with 
a  successive  diminution  of  the  present  sea.* 

A  less  bold  hypothesis  may  be  proposed  with  regard  to  the  Baltic  sea. 
We  may  attribute  solely  to  the  clearing  of  Finland,  and  some  extensive 
Russian  provinces,  as  well  as  to  the  successive  destruction  of  forests  in 
the  north,  a  successive  diminution  in  the  quantity  of  river  water  flowing  into  the 
Baltic  sea ;  consequently  this  sea,  once  a  little  more  elevated  than  the  northern  sea, 
and  that  of  the  ocean,  will  have  sunk  to  the  general  level  of  other  seas.  Not  only 
does  tho  clearing  of  tho  grojind  sometimes  diminish,  and  at  other  times  increase,  the 
quantity  of  running  water^n  a  country,  but  it  also  changes  tho  atmospherical  consti- 
tution ;  it  renders  it,  generally  speaking,  warmer,  consequently  it  augments  the  cts- 
poration  which  daily  takes  place  at  the  surface  of  the  waters.  We  think  that  this 
cxplanatioA  will  bo  sufficient  to  account  for  all  the  changes  which  are  observed  in 
the  level  of  inland  seas. 

We  have  seen  the  effects  produced  by  the  Baltic  sen:  we  have  seen 
the  island  of  Hveen,  the  celebrated  residence  of  Tycho  Brahe,  dimi- 
nished by  the  violence  of  the  waves ;  whilst  a  few  leagues  from  thence,  near  the 
southern  point  of  Scania,  an  island  is  formed,  composed  of  ^and:  some  grass*  hav- 
ing taken  root  there,  has  raised  and  consolidated  it;  and  it  increases  every  year« 

•  Bring  (since  named  Lagerbring)  de  Fundamentis  Chronologije  Sueo-Gothicje,  p.  48, 50, 
^,  76.    Rhyzelius,  Episcopia  Sueo-Gothlca,  ii.  148.     Subm,  Esquisse  de  TOngine  d«« 
'^ei,  p.  11,  Sec. 
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without  any  sinking  of  the  neighbounng  secu  The  8trait8  through  which  lakes  and 
inland  seas  discharge  themselves,  may  be  compared  to  laijge  rivers,  which  oflen  ex- 
perience local  changes  upon  their  banks 

ThO'fiost  contributes  to  elevate  certain  parts  of  the  Baltic  coast  When 
the  lakes  and  large  rivers  are  frozen,  the  porous  earth  which  borders 
them,  forms,  with  the  neighbouring  water,  one  single'  mass  of  ice.    If  now,  waters 
which  are  not  frozen,  happen  to  join  the  mass  also  not  frozen,  of  either  lakes  or 
rivers,  the  crust  of  ice  must  be  raised,  and  the  frozen  earth  must  be  raised  along  witli 
it;  the  void  which  is  formed  below  these  raised  masses  is  filled  by  n^ud  and  gravel 
from  the  bottom  of  the  lakes  and  rivers. .  Thus  after  the  thaw,  the  porous  earth  is 
lell  lying  on  a  more  elevated  level  than  it  had  at  first     Thede  facts  ihay  be  ob- 
served every  year  in  £ast  Bgttinia.^     The  marine  ice,  suddenly  broken  by  some 
,  oscillation  of  the  sea,  liAs  ug  whole  rocks,  and  carries  them  further  upon  the  land. 
In  Sweden,  there  are  two  rocks  wbich  owe  to  this  cause  a  more  elevated  position 
than  they  once  had.t    Kalm,  who  has  ma(le  such  accurate  observations  on  North 
America, -says,  that  there  are  considerable  additions  made  to  the  land  in 
the  province  of  New  Jersey,  along  the  rivers,  but  he  attributes  them  to 
the  clearing  of  the~  country.     Uncultivated  ground  covered  with  rocks,  moss,  and 
briars,  is  proof  against  ^e  influence  of  running  water ;  whilst  cultivated  land  presents 
to  the  action  of  the  water  a  surfiuse  rendered  inoveid>le  by  the  plough,  and  decom- 
posed by  the  air  and  the  sun,  the  small  and  Ught  particles  of  which  are  easily  carried 
along  by  the  waters.     This  observation  spears  to  us  to  be  very  correct,  and  per- 
fectly conformable  to  what  we  see  in  the  north,  especially  in  the  clayey  and  muddy 
ground.;^     It  is  useless  to  enter  into  a  minuter  detail  concerning  other  quarters  of  the 
world.     The  augmentations^  of  soil  near  Tehama  in  Arabia,  and  tlie  alleged  submer- 
sion of  the  Bridge  ofJidam^  which,  it  is  said,  joined  the  island  of  Ceylon  to  India, 
would  furnish  us  with  a  decided  contrast     From  the  Voyage  ofJ^earchu»  we  should 
leami  that  notwithstanding  the  immense  tides,  the  coasts  at  the  mouth  of  the  Indus 
have  not  been  sensibly  changed  since  the  time  of  Alexander.     Were  we  to  believe 
the  Chinese  annals,  we  shoidd  on  the  other  hand  have  clear  proofs  of  the  progressive 
desiccation  of  the  globe.     But  the  coasts  on  the  north'-west  of  America,  would  pre- 
sent us  with  traces  of  the  encroachments  of  the  ocean.     In  short  all  the  facts  tliat 
hive  been  collected,  when  carefully  examined  and  carefully  weighed,  bring  us  to  no 
other  conclusion  than  this — that  the  existing  sea  is  completely  stationary^    Gcnmi 
and  that  its  level  falls  and  rises  from  local  and  temporary  causes,  with-  |  eonoiurfon. 
out  any  change  in  its  general  volume. 

If,  notwithstandmg  this  historical  truth,  we  find,  on  the  Continent,and  even  at  a  consi- 
derable height,  anchors  and  wrecks  of  vessels,  we  can  explain  these  phe-  I  S|T!^^S 
nom^UL  by  admitting  a  Ir^ition  recorded  in  the  inspired  pages  of  Moses,  |  ori£pi7 
and  ably  defended  by  Deluc.  When  the  soil  of  our  present  continents  formed  the 
hottom  of  the  ocean,  there  existed  another  continent  peopled  with  inhabitants ;  a  con- 
linent  which  disappeared  in  consequence  of  a  great  catastrophe,  which  at  the  same 
time  left  dry  the  existing  habitable  eanh.  The  antediluvians,  therefore,  navigated 
above  the  level  of  our  present  fields:  they  pursued  the  whale  where  we  now  rcftj) 
oar  harvest;  they  cast  anchor  upon  our  mountains,  which  were  then  rocks  and 
islands  in  the  bosom  of  the  sea.  Whatever  may  be  the  futo  of  this  hypothesis,  Deluc 
has  clearly  shown  that  these  ancient  wrecks  cannot  establish  a  progressive  diminu- 
tion of  the  existing  sea.§ 

Let  us  now  contemplate  the  ravages  of  another  element  The  name  |  vokMOGs. 
of  volcano^  taken  from  that  which  the  Romans  gave  to  the  God  of  Firo,  now  desig- 
nates those  mountains  which  vomit  forth  flames,  smoke,  and  torrents  of  melted  mai- 
ler* The  chimney  through  which  the  smoke  and  melted  matter  issue,  terminates  in 
a  vast  cavity  in  the  form  of  a  truncated  and  inverted  cone.  This  mouth  of  the 
volcano  is  termed  the  crater. 

•  Bergnunn^  G^ograpbie  Physique,  ii.  244,  st^g. 

\  Ranel>erg,  Dissertation,  &c.  dans  les  Mem.  d$  TAcad^mie  de  Stockholm,  1765. 

i  Kalm.  quoted  by  Browallius,  ^  108. 

S  Deluc,  Lettrcft  Pbyaques  et  Morales,  ii.  Letlril  89  et  90. 
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»jMgptf<"  ^  I      The  eruption  of  a  Toloano  is  a  most  frii^tful  and  most  majest&e  {^ke- 


tkafk  I  nomenon.    3*he  signs  which  are  the  forerunners  of  the  eiqilosiony 

nounce  that  the  invisible  combat  of  the  enraged  elements  has  already  commenced. 
These  are,  violent  movements  which  shake  the  earth  afar  off,  prolonged  beUowings, 
subterranean  thunders,  which  roll  in  the  sides  of  the  agitated  mountain.  Y eiy  soon  the 
smoke,  which  is  almost  continually  emitted  from  the  mouth  of  the  volcano,  increases, 
thickens,  and  ascends,  under  the  form  of  a  black  column.  The  summit  of  this 
column,  yielding  to  its  own  weight,  sinks  ^owu,  becomes  rounded,  and  presents 
itself  under  the  appearance  of  the  head  of  a  pine  tree,  having  the  lower  part  for  its 
tnmk.  This  hideous  tree  does  not  long  remain  immoveable:  the  winds  agitate  its 
blackened  moss,  and  disperse  it  in  branches,  which  form  so  many  trains  of  clouds. 
At  other  times  Uie  scene  opens  with  more  brilliancy.'^  stream  of  flame  rises  beyond 
a  collection  of  clouds,  keeps  immoveable  for  sometime,  and  then  appears  like  a  pil-. 
lar  of  fire  which  rests  upon  the  ground,,  and  threatens  to  set  the  sky  in  a  blaze.  A 
black  smoke  environs  it,  and  from  time  to  time  intercepts  the  dazzlii^g  brightness. 
A  number  of  lightnings  appear  to  flash  from  the  midst  of  the  burning  mass.  On  a 
sudden,  the  brilHant  cascade  seems  to  fall  back  into  the  crater,  and  its  fearful  sploi- 
dour  is  succeeded  by  profound  darkness.  The  effervescence,  however,  goes  on  in 
the  interior  abysses  of  the  mountain;  ashes,  dross,  and  burning  stones,  are  projected 
in  diverging  lines,  like  the  spouts  of  fireworks,  and  fall  around  the  mouth  of  the  vol- 
cano. Enormous  fragments  of  rocks  appear  to  be  heaved  against  the  skies  by  the 
arms  of  the  new  Titans;  A  torrent  of  water  is  oflen  thrown  out  with  impetuosity, 
and  rolls,  hissing  over  the  inflamed  rocks.  There  is  then  raised  from  the  bottom  of 
the  crater  a  liquid  and  burning  matter,  similar  to  metal  when  in  fusion.  This  ^s 
the  whole  of  the  crater,  and  reaches  to  the  very  edges  of  the  opening.  An  abim- 
dant  quantity  of  dross  floats  on  its  sur&ce,  which  ultimately  appears  and  vanishes  ss 
the  liquid  mass  rises  or  falls  in  the  crater  where  it  seems  to  boiJ.  This  scene,  of  so 
majestic  a  character,  is  but  the  prelude  of  real'  disasters.  The  hquid  matter 
lUTigMorche  overflows^  runs  down  the  sides  of  the  volcano,  and  descends  to  its  base, 
lava.  There  it  sometimes  stops,  and  appears  like  a  fiery  serpent  recoiling  upon 

itself.  More  frequently  it  dilates  itself,  and  gushes  out  from  beneath  a  kind  of  solid 
crust  which  is  formed  upon  its  surface :  it  advances  like  a  large  and  impetuous  river, 
destroys  whatever  it  meets  with  in  its  course,  flows  over  those  obstacles  which  ft 
caimot  overturn,  passes  along  the  ramparts  of  the  shaken  cities,  invades  a  ^ace  pf 
country  of  several  leagues  in  extent,  and  transforms  in  a  moment  flourishing  fields 
into  a  burning  flame.  Equal  ravages  may  be  sustained,  though  the  liquid  matter 
called  UjhoOj  does  not  issue  exactly  from  the  top  of  the  volcano :  it  is  sometimes  too 
compact  and  too  weighty  to  be  elevated  to  the  summit;  its  violent  efforts  then  ocea> 
sion  new  ruptures  in  the  side  of  the  mountain,  through  which  the  igneous  torrent 
rushes  out* 

A  great  chain  of  ignivomous  mountains  stretches  around  the  great 
ocean.  Terra  del  Fuego,  Chili,  Peru,  all  the  chain  of  the  Andes,  are 
full  of  volcanoes.  We  distinguish  in  Peru,  those  of  Arequipa  and  <rf 
Pitchinca;  and  that  of  Goto  Paxi,  whose  flames,  in  1736,  rose  higher 
than  2000  feet,  and  whose  explosion  was  heard  at  the  distance  of  120  leagues,  if 
we  may  give  credit  to  the  Spaniards.  Chimbora§Oy  the  highest  mountain  of  the 
globe,  is  an  extinguished  volcano ;  and  there  are  a  great  many  others.  Humbokh 
has  seen  the  smoke  of  Antisand  rise  18,000  feet.t  If  we  pass  the  isthmus  of  Pa- 
nama, we  find  the  volcanoes  of  Nicaragua  and  of  Guatimala.  Their  number  is  infinite  : 
there  are  some  which  are  covered  with  perpetual  snow,  and  which  consequently  are 
elevated  to  a  great  height.»-Then  come  those  of  Mexico,  properly  so  called; 
namely,  Orizaba,  Popocateipetl,  16,626  feet  high;  Jorullo,  which  fu^t  broke  out  in 

•  Plin.  jun.  Epiflt.  lib.  ii.  p.  16.  Pindar.  Pyth.  I.  v.  35—50;  Tirg^.  Eneid.  IDL  v.  571—582. 
Claud.  Rapt.  Proserp.  I.  v.  151—176.  Delia  Torre,  Histoire  du  V^suve,  en  Italien.  HannhoD, 
L«ttre8  Bur  lea  Eruptions  du  Y^suve.  Dolomieu,  M^rooirea  aar  let  ties  Ponces;  Id.  Vosrage 
auz  ilea  Lipari,  &c.  &c. 

t  Humboldt,  Tableau  des  lUgion^^uator^alcs,  p.  124. 
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1759»  and  iereral  others,  all  situate  under  the  19th  parallel  of  kititude.*  Califomift 
ocmtaiiis  fire  TolcaQoeSy  that  are  now  burning.  There  can  be  no  doubt,  according  to 
the  accounts  of  Cook,  La  Perouse,  and  Malaspina,  that  there  is  a  number  of  very 
considerable  volcanoes  on  the  north  vrest  of  America.  Mount  Saint  £h  is  neariy 
16,800  in  height;  these  volcanoes  form  the  intermediate  hnfc  between  those  in  the 
Aleutian  islands,  and  the  peninsula  of  Alaschka.  These  last,  which  are  very  numer- 
ous, both  extinct  and  burning,!  serve  to  continue  the  chain  towards  Kamtschatka, 
where  there  are  three  o^  great  violence.  Japan  has  eight;  and  the  island  of  For- 
mosa has  several.  The  volcanic  belt  now  becomes  immensely  wide,  and  embraces 
the  Philippine  islands,  the  Marian  or  Ladrones,  the  Moluccas,  Java,  Sumatra,  the 
isles  ef  Queen  Charlotte,  the  New  H^nides,  and,  in  short,  all  that  vast  Archipelago 
whioh  forms  the  fifth  part  of  the  globe.  These  volcanoes  will  be  particularly  noticed 
ndien  we  describe  in  detail  those  islands  in  which  they  are  found.| 

The  other  volcanic  chains  are  far  firom  being  of  so  great  extent.  There    u^^Su^ 
19}  perhaps,  one.in  the  Indian  Sea.    The  islands  of  Saint  Paul  and  Am-    ■•••. 
stefi^un,  ibB  formidable  volcano  ih  the  island  of  Bourbon,  and  the  jets  of  hot  water 
ia  the  island  of  Madagascar,  are  the  dnly  known  linkf  of  this  chain. 

The  gulf  of  Arabia  flows  at  the  base  of  the  volcano  of  Qebel'Tar.  The  neigh- 
boorfaood  of  the  Dead  Sea,  and  the  ¥diole  chain  of  mountains  which  runs  through 
Sjnia,  have  been  the  theatre  of  vokanic  eruptions.  We  may  be  allowed  to  connect 
these  two  facts. 

A  vast  volcanic  zone  surroimds  Greece,  Italy, -Germany,  and  France.  1  voieanoet^r 
The  celebrated  revolutions  of  the  Grecian  Archipelago,  and  those  new  |  ^■^<*p^ 
islands  produced  by  submarine  explosions  are  well  known.  The  summits  of  Mount 
£tna  are  next  descried;  this  mountain  has  burnt  for  3300  year8,§  and  it  is  surround- 
ed by  extinguished  volcanoes  which  appear  much  %i^  ancient  The  islands  pf 
lipari  seem  to  owe  their  origin  to  the  volcanoes  which  they- contain.  *  Vesuvius  has 
not  always  been  the  only  ignivoraous  mountain  in  the  kingdom  of  Naples,  another 
jitiil  larger,  but  extinguished,  has  be^  discovered  near  Rocca  Fina.  ||  The  Solfa- 
tara  is  ranked  under  me  same  class.  The  Ponce  islands,  or  island  of  Ponza,  are  of 
Tolcanic  origin;  the  catacombs  of  Rome  are  excavations  from  the  lava.  Tuscany 
abounds  in  hot  and  sulphureous  springs,  and  other  indications  of  volcanoes.  Ar- 
duini  observed  in  the  environs  of  Padua,  Verona,  and  Vicenzs,  a  great  number  of 
extinguished  volcanoes.  Dalmatia  has  several.  It  was  long  suspected  that  a  dis- 
trict in  Hungary  nourished  subterraneous  fires  in  its  bosom;  the  eruption  of  a  vol- 
cano has  recently  evinced  the  truth  of  the  conjecture.  Germany  contains  a  great 
number  of  extinguished  volcanoes;  the  best  known  of  which  are  those  of  Eiunberg 
In  Bohemia,  Transberg,  near  Gottingen,  and  those  near  Bonn  and  Andemach,  upon 
Ibe  borders  of  the  RhinOb  The  souSiem  part  of  France  is  full  of  extinguished  vol- 
canoes, amongst  which  Mount  Cantal,  the  Puy-de-Dome,  and  Mount  d'Or  in  Au- 
T«rgne,  are  the  most  conspicuous.  IT 

The  Western  is  not  like  the  Great  Ocean,  encircled  by  a  chain  of 

r'vomous  mountains,  but  it  contains  in  its  bosom  several  groups.  If 
principality  of  Wales,  ^e  island  of  Stafi^  and  some  parts  of  Scotland  and  Ire- 
Jand,  exhibit  only  equivocal*  proofs  of  the  existence  of  extinguished  volcanoes,  Ice- 
land presents  to  our  view  its  Hecla,  its  Kotlouguia,  and  several  other  volcanoes, 
'^riiidii  rise  from  the  midst  of  perpeUial  snow.  This  volcanic  focus  is  one  of  the  most 
active  m  the  ^lobe;  the  very  bottom  of  the  ocean  is,  in  these  regions,  agitated,  and 
the  waves  often  heave  up  whole  fields  of  pumice  stono,  or  with  convulsive  throes 
^ive  biiih  to  permanently  new  islands.  Several  circumstances  lead  us  to  suppose, 
thatdye  are  some  volcanoes  in  the  interior  of  Greenland.  That  frozen  country 
experiences  the  shocks  of  earthquakes. 

*  Hamboldt,  Essai  sur  le  Mexique,  lir.  iii.  ch.  vili.  p.  253. 
f  Qmelin,  Description  de  la  Huasie,  i.  258. 

#  Struyck,  Introduction  A  la  Geomphie,  (in  Dutch)  p.  67. 

§  Ga^nan,  fee  the  French  part  of  the  Collect.  Academ.  vol.  vi.  p.  489. 
I  Scipione  Breitlack,  Topographia  Canipanix;  and  le  Journal  de  Physique  I'an  viii. 
t  BeroMingen,  Volcans  Anciens  et  Modemes,  consid^r^s  pbysiquement,  &c..  Manheim,  lt9^ 
2  vols,  (in  Qelhiian.) 
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The  middle  of  the  Atlantic  Ocean  conceiMs  another  volcanic  focus,  of  which  the 
Azores  and  Canary  islands  have  felt  the  efiects.  The  Peak  of  TeneriflRs,  which  k 
1 1,400  feet,  is  the  roost- elevated  volcano  in  the  old  world.  It  is  verj  probable  thai 
Lisbon  has,  in  its  vicinity,  a  submarine  volcano. 

The  Antilles  probably  contain  a  whole  system  of  volcanoes,  parts  of  m^iich  are 
recognised  in  Jamaica,  Guadaloupe,  and  Grenada. 

scMteccd  ffA-  I  We  may  also  mention  some  volcanoes,  which  are  detached,  or  whidi 
^•o**^  I  belong  to  groups  little  known.    Such  are  Mount  £lburtz  in  Persia,  the 

extinguished  volcanoes  of  Daourie,  discovered  by  Patrin;  perhaps  some  volcanoei 
to  the  north  of  China.  That  which  is  seen  in  Fuego,  one  of  ih^  Cape  de  Y&i 
islands,  and  those  which  the  Portuguese  authors  poin^  out  in  Guinea,  Congo,  and 
Monomotapa. 

Q^^gg^  ^  I  It  follows  from  the  general  survey  of  volcanoes,  that  they  ate  moil 
Mils.  I  numerous  in  the  neighbourhood  of  the  sea,  and  in  islands.  Nevertheless^ 

there  are  many,  however,  which  do  not  appear  to  have  any  communication  with  tltt 
sea.  Another  general  fact  is,  that  the  craters  of  volcanoes  buKBt  forth  in  all  Idndi 
of  granitic,  schistous,  argillaoBous,  primitive  or  secondary  rocks ;  but  ^ere  is  nodiiBg 
to  throw  light  upon  another  question  much  more,  interesting,  in  what  species  of  rock 
or  earth  the  focus  of  theise  inunense  and  awful  fires  is  placed?  The  solutioe  of 
this  question  involves  that  of  the  origin  of  volcanic  fiie,  which  has  been  so  knig  and 
so  keenly  agitated.  , 

orMnoTTtii.  i  Rouellc,  Dcsmarcts,  and  other  philosophers,  attribute  the  edgin  of 
ouue  Are.  ^  |  yolcanio  fire  exclusively  to  the  infisumnation  of  bitumen,  pit-coal,  fessO 
wood,  and  tiuf,  or  pieat.  An  explanation  more  generally  received  has  been  propoBed 
by  Lemery,  who  ascribed  the  volcanic  phenomena  to  the  spontaneous  iaflananwtioii 
of  pyrites,  and,  who,  by  a  |p4ling  experiment,  has  rendered  this  hjrpothesis  iugUj 
probable.  H!e  formed  a  mixture  of  50  pounds  of  iron-fihngs  ai|d  sulphnr,  wyeh, 
after  moistening  it,  he  buried  in  the  ground  at  a  certain  depth;  the  mixtore  became 
gradually  heated,  and  at  last  took  fire  with  a  great  explosion.*^ 

Most  naturalists  combine  these  two  Opinions,  donsidering  pyrites  as  the  founib- 
tion  and  cause  of  volcanic  fire,  while  the  vast  masses  of  bituminous  and  carbona- 
ceous schists  which  are  often  met  with  stratified  in  the  same  rocks,  serve  as  fiid 
to  the  subterranean  fire,  which  becomes  extinguished  when  it  can  find  no  more 
nourishment.t 

Difficidties,  however,  stfll  remain.  Fragments  of  granite,  which  the  vokanoes 
project,  and  which  seem  to  indicate  the  place  of  their  focus  under  primittve  todk 
itself;  the  long  .period  of  the  activity  of  certain  volcanoes;  the  impossibility  that 
the  neighbouring  earth  could  furnish  such  copious  ejections  without  becoming  ex- 
cavated, and  jinking  down;  the  inconceivable  force  with  which  heavy  masses  of 
matter  are  projected  to  immense  heights;  and,  besides  the  astonishing  force,  and 
the  sudden  explosion,  the  pecutiar  nature  of  volcanic  ftision,  which  rarely  produces 
vitrification,  and  which  appears  oftener  to  digest  and  concodt  than  to  bum;  these  are 
circumstances  which  have  led  not  a  few  naturalists,  well  versed  in  such  observations, 
to  suppose  that  the  reservoirs  of  volcanoes  exist  at  a  very  great  def^,  and  thai  their 
activity  is  owing  to  more  general  causes,  such  as  electricity,  or  the  elastic  gases  io- 
olosed  within  the  bosom  of  the  globe.;]: 

Deluc  thinks  that  the  focus  of  volcanoes  is  in  a  certain  residue  of  the  oriautiTe 
fluid,  in  which,  according  to  him,  the  earth  was  formed,  and  that  the  volcanic  fire  is 
of  a  chemical  nature  very  difierent  from  that  of  all  known  fires.§ 
■Miiiqaakei.  |      We  come  to  a  dreadful  phenomenon  intimately  connected  with  volca- 
nic eruptions— -earthquakesi  those  convulsive  movements  which  shake  the  sgHfee  of 

*  Memoir  de  PAcad.  irOO.    This  experiment  has  been  repeated  in  Holland.    Jouinal  dc 
Physique,  1794,  5me  cahier. 

f  Bergmann,  Geographie  Physiaue,  ii.  214, 230.   Pallas,  Obsenr.sur  les  Mont.  p.  54.  Dda- 
maherie,  Theorie  dels  Terrc,  §§  1011, 1020. 

#  Dolomieu,  Journal  de  Physique,  an.  vi.  p.  408.    Faajas  St.  Foad.  sur  les  Volcans  du  VI* 
varats,  id.    Mln^ralog.  des  Volcans,  id.    Essai  de  Geologic,  ii.  402. 

§  Uelttc,  Lettres  ik  Bluqaenbacb,  &c. 
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tlie  eartti}  wb^ther  in  a  AorinrnM  direetion,  with  undulatibiis  similar  to  thoee  of  the 
sea,  or  voriieatiyj  when  a  part  of  the  ground  is  raised  up,  and  the  other  part  sinks 
down  as  into  a  gulf,  or  cimdart^^  when  ponderous  masses  of  rocks  and  earth  reFirohre 
as  it  were  on  a  pivot  These  are  the  three  kinds  of  motion  distinguished  bj  ItaUan 
writers  viho  are  well  acquaiinted  with  these  j^nomena.* 

Earthquakes  produce  the  most  calamitous  eflbcts:  they  oden  change    DeNri|»tSoiiar 
the  surface  of  a  country  in  such  a  manner  that  it  is  difficult  to  recognize    ^I'^vc'fceti. 
it    £nonno]U8  gaps  iq>pear;to  discover  to  &e  eyes  of  the  living  the  empire  of  the 
shades.    The»o  fissures  enut  bluish  flames,  and  deadly  vapours;  in  the  course  of 
ages  they  form  new  valleys.    In  other  places  mountains  are  swallowed  up  or  over- 
dirown;  often  detached  from  one-anotfaer,  they  glide  along  upon  the  lower  ground, 
and  as  the  force  with  which  they  are  impelled  redoubles  at  every  moment,  these  am- 
.  bulatory  rocks  bound  over  both  valleys  and  hills.    Here  the  vinejrard  descends  from 
its  height  and  settles  in  the  midst  of  fields  of  com;  there,  farms  with  their  gardens, 
lifted  without  sepaiating,  become  attached  to  distant  villages.     In  one  quarter,  new 
lakes  are  formed  in  the  midst  of  the  earth,  in  another,  rocks  hitherto  invisible,  sud» 
deidy  rear  their  wet  summits  from  th^  bbsom  of  the  foaming  sea.     Springs  are  stop- 
ped, rivers  disappear  and  lose  themselves  under  ground;  others,  choked  up  by  frag- 
meata  of  rocks,  spread  out  into  vast-  marshes.    New  springs  gush  out  from  the 
shattered  sides  of  the  mountain,  incipient  rivers  struggle  with  youthful  impetuosity, 
and  endeavour  to  hollow  out  a  channel  for  themselves  amid  the  ruins  of  towns,  pa- 
laces, and  temples.  ^ 

What  makes  earthquakes  still  more  dreadful  is,  that  there  are  no  signs 
which  unequivocally  indicate  eidier  their  approach  or  their  tiermination. 
Hiey  haf^pen  at  all  seasons,  and  under  every  constitution  of  the  atmosphere.  A 
sobterraneoiu  noise  indeed  is  thes*  infafiible  forerunner;  but  it  is  scarcely  heard  be- 
fofe  the  earth  gives  way.  Animals,  particularly  horses,  dogs,  and  fowls,  show  by 
their  terror  a  presentimentf  of  its  coming.    The  barometer  falls  extremely  low. 

Earthquakes  act  with  astonishing  nq>idity*  It  was  one 'single  shock  which,  on  the 
5th  Februaiy,  1783,  overthrew  Calabria,  and  destroyed  Messina  in  less  than  two 
minutes,  l^t  these  agitations  are  sometimes  repeated  for  the  space  of  months  and 
irtmle  years,  as  in  1755. 

The  directum  of  earthquakes  is  one  of  die  most  remarkable  facts  in 
physical  geography.  Sometimes  we  remark  a  central  point  where  the 
shocks  are  most  violent,  and  this  centre  sometimes  changes  its  place^  as  if  the  sub- 
terraneous force  rebounded  from  one  point  to  ietnother,  sometimes  we  can  distinguish 
a  certain  line  along  which  this  force  seems  to  move*  The  sphere  of  such  a  revolu- 
tion seems  often  to  embrace  a  fourth  part  of , the  terrestrial  globe.  The  earthquake 
which  caused  such  devastations  at  Lisbon  was  felt  in  Greenland,  in  the  East  Indies, 
in  Norway,  and  in  Africa.  That  of  1601  shook  all  Europe  and  a  part  of  Asia.  In 
1803  the  shock  was  felt  almost  simultaneously  at  Algiers,  in  Greece,  at  Constanti- 
nople, Bukarest,  Eiow,  and  Moscow. 

No  part  of  the  globe  appears  to  be  exempted  from  these  teirible 
effects.  The  Alps  contain  no  trace  of  a  volcanic  agency,  and  yet  they 
are  ofren  shaken  by  earthquakes.  |  The  silver  mine  at  Konigsberg  in  Norway  was 
tirst  opened  up  to  view  by  a  shock  in  1603;  the  frozen  zone  also  is  ever  subject  to 
ear(lK]^iakes.  Greenland  feels  frequent  shocks;  and  in  1758  Lapland  experienced 
violent  commotion. 

The  sea  often,  but  not  alwajrs,  shares  in  the  convulsions  of  the  earth. 
In  1755,  the  waters  of  the  Tagus  rose  suddenly  to  30  feet  above  their 
ordinary  level)  and  retired  immediately  with  such  force,  that  the  middle  of  the  rive/ 
was  observed  to  be  dry.     Four  minutes  afterwards  the  same  phenomenon  recurred, 
and  it  was  three  times  repeated. 
Similar  motions  occurred  the  same  day  at  Madeira,  at  Guadaloupe,  and  at  Mar- 

*  Bertrandy  sor  les  trexnblerosns  de  la  terre.    Dolomieu,  Memoirs  sur  le  tremblement  de  la 
Calabre.     Hftnulton,  &&  &c.  Bartcln,  Lettres  siir  la  Calabro. 
j  Seneca,  lodit.  nat.  vi,  1,  29. 
t  Collect.  Apail.  vol  vi.    Dclam^therte,  Theory  de  la  Terre,  ^  1057. 
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tinique.  In  the  earthquake  which  proved  destructiTe  to  Lime  in  1746^  the  ocean 
had  a  movement  of  the  same  nature ;  hut,  proportionate  to  the  masa  of  water  which 
was  thrown  into  agitation,  it  rushed  forwards  upon  the  land  for  a  space  of  sereial 
leagues.  All  the  large  vessels  which  were  in  the  port  of  Galloa  were  swallowed  up : 
all  the  small  craft  were  driven  bejond  the  town.  Navigators  assure  us,  that  shipi 
are  very  oflen  dreadfully  tossed  bj  a  sudden  and  convulsive  motion  in  the  sea,  veiy 
similar  to  those  which  shake  the  land.  These  agitations  of  the  sea,  perhaps  take 
place,  though  there  is  no  corresponding  shaking  of  the  earth.  At  other  times  thej 
are  the  efiect  of  submarine  shocks  m  &o  very  bottom  of  the  ocean. 

The  causes  of  these  catastrophes  are  not  well  ascertained.  It  appears 
that  there  are  several  concurring  causes,  of  a  very  different  nature. 
Some  slight  shocks  arise,  without  doubt,  from  fallings  in  of  the  ground,  and  subter- 
raneous sinkings,  which  take  place  afler  great  droughts.  At  other  times  the  shocki 
may  be  produced  by  the  terrestrial  and  atmospherical  electricity,  which  seeks  to 
recover  its  equilibrium.  These  phenomena,  the  reality  of  which  can  scarcely  be 
contested,  depend  upon  the  temporary  constitution  of  the  seasons.  The  most  geob- 
rally  received  opinion  attributes  earthquakes  to  tlaaiie  vapours  enclosed  in  subtend* 
neous  cavities,  whether  they  arise  from  the  abundance  of  rain  collected  in  the  craten 
of  volcanoes,  or  are  disengaged  from  the  inflammable  substances  with  which  the  sub- 
terraneous rivers  or  waters  of  the  sea  may  come  in  contact  ^  or,  finally,  are  extricated 
by  the  fermentation  of  that  subterraneous  fluid,  which  Deluc  supposes  to  be  the  resi- 
due of  the  salt  waters  of  the  globe.  These  vapours  become  diluted  by  heat,  and  ii 
seeking  an  outlet  they  raise  up  or  shake  the  earth.* 

If  this  last  hypothesis  be  true,  as  many  circumstances  lead  us  to  suppose,  the 
Japanese  have  not  been  wrong  in  saying  that  it  is  a  great  submarine  dnigoD  whkh 
raises  up  the  earth  by  its  breathing.  A  similar  tradition  prevails. in  the  myihologY  of 
the  Scandinavians.  It  is  probably  in  allusion  to  this,  that  Homer  has  given  to  Nep- 
tune the  epithet  of  EnnoaigaioSy  that  is,  he  who  shakes  the  earth. 
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We  have  not  attempted  to  diminish  the  terror  which  earthquakes 
invariably  inspire,  but  we  must  however  contradict  the  framers  cf  6y»- 
tems,  who  have  exaggerated  the  eflects  with  the  view  of  exhibiting  in  them  the  sok 
cause  of  the  revolutions  which  have  happened  on  the  surface  of  ^e  globe.  There 
is  no  example  in  the  records  of  authentic  history,  of  Any  land,  or  considerable  island 
having  been  formed  by  a  volcanic  eruption,  or  by  ^an  earthquake;  the  most  consider- 
able heaving  up,  which  is  known,  is  that  of  the  volcanic  ground  of  JortiUo,  in  Mexico, 
which  took  place  in  1759.  For  the  space  of  half  a>  square  league,  flames  were  oi>^ 
served  issuing  from  the  plain;  fragments  of  biqiiiBg  rocks  were  thrown  up  to  a  pro- 
digious height;  and  through  a  thick  cloud  oi  cinders,  streaked  with  volomic  fbres, 
the  spectators  thought  that  they  saw  the  soflened  crust  of  the  earth  swelling  up.  In 
the  midst  of  the  heaved  up  earth,  which  is  about  500  feet  in  elevation,  several  thou- 
sands of  Uttle  volcanic  cones  arise,  sending  forth  their  smoke,  and  occasioning  a 
subterraneous  noise.  Antongst  these  small  volcanoes  six  great  ones  rear  their  heads, 
to  the  height  of  about  1500  feet  above  the  ancient  level  of  the  plain. 

Strabo  speaks  of  a  piece  of  ground  being  raised  up  near  Methone,  in  Greece,  to 
the  height  of  seven  stadia,  which,  taking  the  stadium  at  1111  to  the  degree,  mast 
have  been  more  than  2200  feet .  We  are  informed  of  a  volcano  of  considerable  No- 
vation in  the  island  of  Timor,  which  sunk  entirely  down,  leaving  in  its  place  nothing 
but  a  muddy  marsh,  t  It  follows  from  these  and  similar  examples,  that  the  ground 
which  has  been  either  elevated  or  swallowed  up  by  the  volcanic  force,  consists  only  of 
those  masses  of  burning  or  scorified  rocks,  which  form  the  chimneys  of  the  volcano, 
and  which,  when  projected  from  its  mouth,  almost  immediately  fall  back  aroand 
the  orifice.  J 

Even  the  phenomena  of  Jorullo  accord  with  this  theory.  The  thousands  of  little 
volcanic  chimneys,  which  were  forming  at  the  same  moment,  presenting  the  appear- 
ance of  a  heaving  up  of  the  ground. 

•  Deluc,  Lettres  k  Blwnenbach,  p.  164,  184.   French  edition. 

t  Humboldt,  Essai  sur  la  Mexique,  249—258.  Beroldingen,  Volcans  imciens  ct  moderncs.    I. 

*  Dcluc,  Traitd  ^Umentairc  de  g^colojjie,  §§  210—214. 
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All  that  has  been  said  as  to  islands  having  been  created  or  swidlowed    orthtneir^tii 
u^  by  Toioanoes,  is  reduced  then  to  the  simple  fact  of  the  existence  of    <«>>«M— ^^ 
s^manne  Toicanoesy  which  sometimes  elerate,  and  sometimes  destroy  the  edges 
of  their  crater. 

Wis  shali  elseidiere  develop  this  general  observattonf  when  we  come  to  trace  the 
hurtoiy  of  the  island  of  Santoria,*^  £e  best  known  example  that  there  is  of  tiiese 
kinds  of  revolution.  We  may  safely  conclude,  Umt  the  islands  actually  created  or 
destroyed  by  volcanoes  can  be  only  of  very  limited  extent,  and  that  the  pretended 
catastrophes  of  Atlantis  and  Frislande,  of  which  we  have  given  the  true  explanation 
in  ano^er  part  of  this  woric,  cannot  be  ascribed  to  volcanic  eruptions  by  men  accus- 
tomed to  examination  befcn'e  they  beUeve. 

Nearly  allied  to  volcanic  convulsions,  are  empHana  of  mud^  a  pheno*  I  ^^^ . 
menon  which,  from  time  to  time,  takes  place  m  volcanoes,  but  which  |  •niptfoM. 
occura  also  independently  of  them,  and  as  the  effect  of  causes  peculiar  to  itself. 
Maecdubay  in  Sicily,  is  the  most  celebrated  amongst  the  ierrivamaua  motmiamSj  to 
call  them  so.  In  its  ordinary  state,  mud,  half  fluid,  is  observed  to  boil  up  in  the  cra^ 
ters,  or  funnels,  which  terminate  each  of  the  smuil  protuberances  raised  up  on  this 
iBountain,  or  rather  upon  this  cla3rey  hill. ,  The  mud  rises  in  half  globes,  and  falls 
down,  afler  having  emitted  a  bubble  of  air;  but  there  are  epochs  when,  afler  a  great 
rain,  all  these  small  craters  disappear,  the  whole  mass  of  the  mountain  ferments,  subter- 
raneous thunders  are  heard,  and  a  quantity  of  mud  and  stones  spouts  forth  to  the  height 
of  200  feet.  Not  far  from  Boulogne,  several  quagmires,  called  the  Salses,  \  The  sabn. 
situated  in  rising  grounds,  composed  of  saline  and  idkaline  earths,  exhibit,  on  a  small 
scale,  sinailar  phenomena,  emitting  occasionally  smoke  and  flames. |  The  town  and 
port  of  Tamar,  in  the  Crimea,  upon  the  border  of  the  Black  Sea,  contain  several 
hUls^  whence  issue  muddy  eruptions.  One  of  them  has  been  seen  to  dart  forth 
flames.  In  the  Crimea  also,  and  opposite  the  town  of  Temrak,  an  island  was  raised 
in  the  middle  of  the  sea  in  1799,  which,  afler  having  cast  forth  mud,  flames,  and 
smoke,  disappeared  under  the  waves.  Upon  a  tongue  of  land,  opposite  Taman,  there 
was  a  hill,  called  in  Tartar  Kouk^Obo^  which  in.  1794  experienced  a  terrible  explosion. 
A  column,  of  a  pale  red  fire,  shot  up  fVom  it,  to'  nearly  300  feet  in  height,  and  mud, 
mixed  with  Intumen,  was  projected  to  the  distance  of  a  quarter  of  a  league.;);  The 
vhole  projected  mass  was  computed  to  amount  to  100,000  cubic  feet;  according  to 
Pallas  it  consisted  of  a  bluish  clay. 

The  Grtnoingy  or  Increasing  Mowntatns^  which  are  met  with  at  the  foot  of  Cau- 
casus, near  Bakow,  and  near  the  mouth  of  the  river  Kur,  belong  to  the  same  class. 
They  are  produced  by  springs,  which  throw  out  a  salt  claggy  mud;  and  in  this  man- 
ner hills  above  400  feet  high  u-e  fbrmed.§  Volcanoes  themselves  throw  out,  though 
with  greater  violence,  substances  dissolved  in  water.  Those  which  crown  the  chain 
of  the  Andes,  near  the  city  of  Quito,  emit  only  a  small  portion  of  scorias,  but  an  enor« 
mous  quantity  of  water  and  clay,  combined  with  carbon  and  sulphur.  ||  These  ex- 
ainples«may  suflice  to  show,  that  the  eruption  of  earthy  substances  in  watery  solution, 
far  from  bein^^  an  insulated  and  unimportant  phenomenon,  forms  even  to  this  day  one 
of  the  most  remarkable  sources  of  the  changes  which  have  taken  place  on  the  sur- 
Tace  of  the  globe ;  and  that  in  former  ages  it  probably  had  a  very  great  influence  in 
the  fonnation  of  our  mountains.  We  think  we  may  ascribiB,  if  not  to  the  same,  at 
least  to  a  similar  cause,  the  origin  of  the  coagulated  rocks  known  under  the  name  of 

It  is  thus  that  all  the  elements  of  nature  are  armed  for  mutual  destruc*-  |  condoMm. 
tioa.     What  are  those  revolutions  that  we  behold,  in  comparison  of  those  which 
nnist  have  operated  together  in  the  creation  of  the  world,  and  which,  perhaps,  are 
one  day  desdned  to  accomphsh  its  final  destruction.     May  not  those  stars,  those 
suns  without  number  which  guide  the  mariner  in  the  midst  of  the  pathless  deep^  be 

*  See  in  a  subsequent  volume^  the  Description  of  Turkey  in  Europe. 
t  Dolomicu,  Voyage  aux  Isle*  Lipari,  in  fine.     Compare  Spallanzani'a  Voyages,  v.  222, 227, 
French  translation.  i  Pal1as»  Toyage  diins  la  Rusfie  m^ndionale. 

S  Lercb,  Voyages  cit^s  par  Georgp,  Description  de  la  Rusae,  I.  114, 
I  Humboldt,  Tableau  des  regions  ^uatoretUes,  130. 
Vol.  I. — E  o 


SIS  Book  NIKET1ENT1K 

iii  a  momeiit  extmgmthed?  May  not  this  arch  of  the  glohe  which  supports  us,  give 
way  beneath  our  foett  Is  not  the  equilibrium  of  the  seas  Hable  to  be  subverted,  and 
will  not  the  foaming  billows  one  day  roll  over  these  continents  which  are  at  prescsu 
covered  with  the  monuments  of  human  industry?  May  not  the  earth  approach  too 
near  to  the  sun^  and  be  swallowed  up  by  it  like  a  drop  in  the  ocean?  May  it  not 
wander  into  those  remote  and  dreary  regions  of  space,  where  the  solar  heat  is  tcx> 
feeble  to  support  the  principle  of  Ufe?  How  frightful  would  it  be  to  exist  in  the  mid^ 
of  these  pertidious  elements,  in  the  bosom  of  this  perishable  universe,  without  the 
consoling  thought  of  a  supreme  intelligence,  that  both  checks  and  wrolds  at  will  the 
formidable  and  blind  powers  of  nature?  It  is  only  the  belief  in  an  order  of  thinoi 
superior  to  matter,  in  a  moral  world,  that  can  fortify  us  against  the  terrors  by  whidk 
our  physical  existence  is  every  where  assailed. 
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Continuation  of  the  Theory  of  Geography.     Vieto  of  Geological  SysteinSy  or  Opinions 

regarding  the  Formation  of  the  Globe, 

In  the  course  of  this  work,  we  have  seen  that  the  physical  geographer  cannot  re- 
frain from  connecting  together  certain  facts,  which  frequently  recur,  and  dedudi^ 
from  them  general  conclusions.  He  is  even  forced  sometimes  to  present  facts  in 
an  hypothetical  manner,  because  observers  have  furnished  him  with  their  remarks 
under  that  form.  But  physical  geography  affirms  nothing  which  is  not  establidied 
by  experience.  Systems  of  geology,  on  the  contrary,  have  for  their  professed  objert 
to  trace  the  progress  of  unknown  revolutions,  by  the  assistance  of  monuments  which 
are  often  equivocal. 

The  authors  of  such  systems,  in  the  absence  of  positive  facts,  do  not  8cni|ib  to 
call  in  the  aid  of  analogy,  and  thus,  by  hypothesis  after  hjrpothesis,  they  analyze  and 
recompound  the  vast  globe  of  the  earth,  as  if  it  were  a  piece  of  metal,  whic^  the 
chemist  could  fuse  in  his  crucible. 

We  shall  endeavour  to  prove,  that  this  pretended  science,  or  speculative  geology, 
promises  no  certmn  results,  since  it  oversteps  the  evidence  oi  facts,  that  is,  since,  t( 
deviates  from  the  sure  and  beaten  paths  of  physical  geography. 

In  the  first  place,  the  portion  of  the  globe  which  is  known  to  us,  does  not  ccmsti- 
lute,  at  the  very  utmost,  the  thousandth  part  of  its  entire  mass.  Our  excavations  do 
tittle  more  than  scratch  the  surface  of  the  earth ;  our  geologists  have 
surveyed  with  attention  scarcely  the  half  of  Europe,  or  &e  tenthipart  of 
America  and  Asia ;  the  observations  which  have  been  made  are  extremely  few;  and 
yet  unbounded  scope  has  been  given  to  speculation.  We  do  not  know  whether  the 
interior  of  the  globe  is  composed  of  substances  analogous  to  those  occurring  on  its 
surface,  or  consists  solely  of  a  mass  of  sand ;  whether  it  contains  within  a  cential 
fire  which  continually  bums,  or  a  vast  reservoir  of  primitive  waters;  or  whether, 
finally,  the  globe  is  only  a  hollow  sphere,  filled  with  air  and  vapours.  As  to  tliee>e 
matters,  we  know  nothing  whatever,  and  can  by  no  arguments,  astronomical  or  phy- 
sical, prove  either  the  truth  or  the  falsity  of  any  of  these  opinions.  In  the  vast  and 
unexplored  recesses  of  the  globe,  it  is  possible  that  there  may  lie  concealed,  agents 
so  active  and  so  powerful,  tliat  to  them  the  various  revolutions  which  the  earth  has 
undergone,  may  have  been  the  work  only  of  so  many  moments. 

As  long  as  the  interior  of  the  globe  remains  unknown  to  us,  the  conclusion  which 
we  may  draw  from  facts  observed  on  the  surface,  can  be  no  more  than  probable  in  re- 
ference to  these  facts ;  but  whenever  we  attempt  to  combine  the  conclusions  in  order 
♦o  form  a  general  system,  their  uncertainty  will  clearly  appear;  for,  opposite  to  a 

ute  sum  of  probabiUtics,  however  strong  we  may  suppose  them,  there  shall  arke 
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an  infmite  sum  of  anknown  teraiw,  of  which  one  alone  may  perhaps  foe  sufficient  to 
counterbalanco  all  our  probabiUties. 

It  is  vain  to  compare  geological  hypotheses  with  those  made  use  of  in  I  .S^^^^i^ 
astronomy,  natural  philosophy,  and  chemistry.     The  theory  of  attrac-  |  logy.  ^  "^ 
tion,  for  escample,  is  purely  and  simply  a  mode  of  stating  a  fact  furnished  by  observa* 
tion ;  it  is  a  formida  for  computing  the  known  effects  of  certain  unkown  forces,  as  to 
the  nature  of  which  no  opinion  is  expressed.    But  the  authors  of  those  philosophical 
poems,  improperly  called  theories  of  the  earth,  will  not  confine  themselves  to  the  stat- 
ing of  facts;  they  have  recourse  to  mere  suppositions.  But,  what  is  more,  even  facts 
in  geology,  however  completely  they  have  been  established,  cannot  bo  expressed  in 
mathematical  terms;  they  are  incapable  of  being  subjected  to  calculation.     We 
therefore  apprehend  that  chemistry  and  physics,  far  from  furnishing  arms     5?lllwi*eh?'' 
to  extend  the  empire  of  geology,  must,  on  the  contrary,  disavow  the    nbtry. 
premature  and  too  general  application  that  has  been  made  of  some  theoreticul  prin- 
ciples, of  which  philosophers  and  chemists  have  availed  themselves  only  in  question* 
of  doubtful  speculation.     Philosophy  may  admit,  without  complete  proof,  tlie  exti^i- 
cnce  of  a  gravitating,  a  calorific,  an  electrical,  a  magnetic,  and  a  galvanic  fluid,  when 
it  distinctly  perceives  their  effects  in  a  number  of  carefully  conducted  experiments ; 
but  does  it  follow  from  this,  that  speculative  geology,  in  the  absence  of  such  pei- 
coived  effects,  may  lay  hold  of  these  principles  which  are  still  hypothetical,  and 
jnuke  use  of  them  as  if  they  were  agents  perfectly  known,  and  entirely  subjected  to 
its  power?  And  if  geologists  have  the  candour  to  own  that  they  know  nothing  what- 
ever of  the  part  which  the  difierent  etlierial  or  atmospherical  fluids  may  have  acted 
in  the  primitive  formation  of  the  earth,  is  not  this  the  same  as  owning  the  absoluto 
impossibility  of  their  being  able  to  form  a  primitive  history  of  the  globe  ?  The 
theory  of  chemical  affinities,  or  of  atomic  attractions,  has  furnished  us  with  some 
just  ideas  concerning  the  primitive  formation  of  sohd  detached  bodies:  but  as  long 
as  the  law  according  to  which  these  attractions  decrease,  remains  unknown,  and 
whilst  we  neither  know  die  agents  nor  the  processes  which  nature  employs  in  the 
gr«iter  number  of  cases,  the  chemist  can  impart  to  us  no  positive  and  precise  in- 
formation as  to  one  single  operation  of  the  unknown  power  which  has  produced,  or 
^hich  sustains,  the  universe.     Still  less  can  he  trace  Uie  immense  chain  of  its  ope- 
rations, the  last  link  of  which  is  attached  to  the  throne  of  the  Ahnighty. 

The  strongest  argument  against  the  possibility  of  a  theory  of  the  earth, 
appears  to  bo  suggested  by  a  consideration  of  that  a(lmind)le  system  of 
edcstial  mechanica  whose  unalterable  laws  maintain  the  globes  in  their 
respective  positions  and  their  mutual  dependence.  In  this  system  of  the  universe, 
BO  completely  establishpd  by  astronomy,  it  is  difficult  to  conceive  a  derangement  of 
any  part,  which  does  not  sensibly  afiect  the  whole.  But  speculative  geology  per- 
ceives nothing  but  derangements  and  convulsions*  The  changes  in  the  situations  of 
the  poles,  the  augmentation  and  diminution  of  the  magnitude  of  the  earth,  the  im- 
mense vohime  of  water  which  held  all  tenestrial  substances  in  a  state  of  solution, 
Ae  processes  of  desiccation  and  refrigeration,  and  many  other  great  revolutions 
which  must  be  assumed  m  constructing  a  theory  of  the  earth,  could  scarcely  have 
taken  place  without  altering  the  equilibrium  established  by  universal  gravitation. 
Besides,  as  ail  the  globes  of  our  solar  system  are  evidently  bodies  subjected  to  uni- 
form laws,  theories  of  the  earth  must  inevitably  degenerate  into  cosmogonies.  Every 
time  that  men  of  genius  have  engaged  in  si>eculations  upon  tlio  history  of  our  globe, 
they  have  found  themselves  forced  to  extend  tlieir  hypotliescs,  so  as  to  embrace  the 
whole  solar  sjrstem;  they  have  been  gradiydly  led  on  to  tlie  discussion  of  questions 
altogether  beyond  the  limits  of  our  faculties,  such  as  those  conccniing  the  eternity 
of  the  world,  and  the  essential  properties  of  matter. 

Such  are  the  reasons  which  seem  to  us,  a  priori^  to  prove  the  impossibility  of 
e^bHshing^  any  general  theory  regarding  the  primitive  formation  of  the  globe.  Let 
us  see  whether  a  review  of  the  various  systems  hitherto  proposed  by  geologists,  will 
lead  us  to  a  different  conclusion. 

Almost  all  g-cologicul  opinions  may  be  reduced  to  two  great  classes, 
the  opinions  ht^ldby  the  Yulcanists,  and  those  nntt  rroiuud  by  the  Ncp- 
luoists. 
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The  Tuleanists  tell  us,  that  die  earth  at  iwt  was  io astate of  igaaoos 
fusion;  that  it  then  gradually  cdoled,  and  was  eovered  with  water  odj 
at  a  subsequent  period.  Air  and  caloric,  or  fire,  were  powers  which  gave  to  it  its 
existing  shape.  The  land  was  heaved  up  by  an  internal  force;  the  irregularitiee 
which  diversify  its  siuface  are  the  effi^cts  of  volcanic  eruptions;  and  the  tranqp<»ted 
soils  have  been  formed  by  the  disintegration  of  the  higher  grounds. 

According  to  the  Neptunists,  the  earth  was  originally  in  a  state  of 
aqueous  and  cold  solution,  at  least  to  a  certain  depth.  Solid  bodies  were 
formed  by  desiccation,  precipitation,  crystallization,  &c.  The  primitive  ocean  has 
retired,  or  rather  has  disappeared,  in  consequence  of  the  land  giving  way  and  sink- 
ing down  from  its  own  weight;  the  ternary  soils  have  been  formed  in  the  boeom  of 
the  waters.  . 

These  ideas,  more  or  less  extended,  varied,  and  combined,  constitute  the  basis  of 
all  the  theories  of  the  earth  which  the  indusUy  of  Delametherie  has  been  able  to 
collect.* 

The  Egyptians  appear  to  have  adopted  the  Neptunian  S3r^enu  Ac- 
cording to  them,  the  waters  had  covered  the  whole  earth,  but  were  now 
concealed  in  the  vast  cavities  which  were  supposed  to  exist  in  the  interior  of  the 
globe,  and  from  which  they  were  one  day  destined  to  issue  forth.  They  maintained, 
that  a  great  island  or  continent,  called  Atlantis,  had  sunk  in  the  bosom  of  the  sea. 
It  is  to  Plato  that  we  are  indebted  for  these  fragipents  of  the  Egyptian  sjrstem.f 
cfikSSmwd*  ^^  appears  that  the  Hebrews  and  the  Chaldeans  held  the  same  opi- 
Hebfvwt.  niong  as  the  Egyptians,  except  that  the  Chaldeans  believed  in  the  eiiet- 

ence  of  a  central  fluid  similar  to  the  atmosphere,  and  considered  the  globe  as  havinf; 
been  thrice  covered  with  water — first  by  the  chaotic  waters,  and  then  by  an  uoiversal 
deluge.  This  deluge,  according  to  the  Chalde|U[is,  was  the  effect  of  a  change  in  the 
axis  of  the  globe,  occasioned  by  an  irregular  attraction  of  superior  planets.  The 
Hebrews  represent  it  as  the  work  of  omnipotent  power. 

Mowietndi-  ^^^  moBt  ancient  writings  of  the  Hebrews,  attributed  to  their  law- 

^^  giver  Moses,  have  also  preserved  a  most  interesting  tradition,  the  vei- 

t^es  of  which  are  plainly  i4  be  traced  amongst  many  other  nations,  namely,  that  of 
six  geogonical  epochs,  or  a  successive  formation  of  the  globe.  If  the  Hebrews 
speak  of  six  days,  and  the  Etruscans  of  six  thousand  years;  if  the  Indians  have  ei- 
tended  these  epochs  to  millions,  of  years,  this  makes  no  real  difference.  Those  ex- 
pressions, however  contradictory  they  may  seem,  being  only  the  varied  phraseology 
in  which  the  ancient  poets  and  prophets  so  frequently  indulge. 

Deluc,  whose  faith  in  Christianity  cannot  be  suspected,  has  never,  been  able  to 
explain  the  geogonical  system  of  Moses,  otherwise  than  by  tajnng  the  word  days  in  a 
figurative  sense,  for  some  indefinite  period  of  time.  Every  theologian  knows,  that 
to  explain  the  Hebrew  prophets,  and  particularly  Daniel,  recourse  must  be  had  to  a 
similar  method  of  interpretation.  J 

It  is  obvious,  that  these  Neptunian  systems  have  had  their  ori^  in  new  eotmlruf, 
which  have  been  formed  by  the  slow  or  sudden  retreat  of  the  sea,  such  as  Egypt, 
Ohaldea,  and  the  borders  of  the  Gulf  of  Arabia.  As  to  the  universal  deluges  ^iHucb 
happened  afler  the  first  drying  of  the  globed  it  is  remarkable  that  they  are  generally 
represented  as  sudden,  and  of  short  duration.  We  cannot  see  how  such  revolutions 
could  have  taken  place,  without  adopting  the  idea  that  the  globe  of  the  earth  is  inter- 
nally hollow,  and  that  the  dry  land  sunk  into  it.  Accordingly,  the  formation  of  tbo 
mountains,  by  the  sinking  in  of  the  land,  necessarily  forms  a  part  of  all  the  geogonic 
systems  which  proceed  upon  the  humid  ylan. 
The  volcanic  system  equally  appears  to  have  originated  with  some  Oriental  nsr 

•  Delametherie,  Th^orie  de  Is  Terre,  tome  v.  p.  380  533. 

t  Plftto,  m  Timaeo,  id.  in  Crates.    Manetbon,  Bpit.  Natar.    Hecat.  de  Philot.  Egypt,  lib.  1. 

♦  Compare  Deluc,  LettresiBlumenbach,  1798.  Id.  A  Treatise  on  Geology,  1809.  Geo^rony, 
in  2  vols,  (in  German)  by  Silberschlag,  Berlin,  1780,  contains  a  very  good  explanation  of  the 
*^"iaic  system,  regarded  in  an  historical  point  of  view.   l*he  celebrated  Orientalist,  Eicbbom, 

"""^tigen,  has  explained  it  poetically.    See  his  Repertory  of  Biblical  and  Oriental  liters 
voUiv. 


J 


PHYSICAL  GEOGRAPHY.  221 

« 

tiOQB;  for  the  Crredcs,  who  embraced  it,  derired  their  information  from  the  east*  To 
this  B/stem  belongs  the  hjrpothesis  of  the  raising  up  of  the  mountains j  to  which  some 
Hebrew  prophets,  posterior  to  Moses,  appear  to  allude. 

fielas,  the  Assyrian  lawgiver,  appears  to  have  admitted  that  the  earth 
9mia  periodically  in  a  state  of  universal  combustion,  and  in  that  of  gene- 
ral inundation.*  According  to  a  passage  of  Trogus  Pompeius,t  the  two  systems 
which  attribute  ^e  origin  of  the  world  to  fire  and  to  water,  divide  the  opinion  of  tho 
philosophers  of  the  east.  Those  who  adopted  the  former,  thought  that  the  earth 
bad  slowly  and  successively  cooled,  from  the  poles  to  the  equator;  their  antagonists 
maintained,  that  the  sea  had  gradually  retired. 


ofAikb 
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The  ideas  of  the  Orientalists  furnish  the  Greeks  with  the  foundation 
on  which  they  have  reared  all  their  fanciful  geogonic  superstructures. 
Thales  imported  from  £gypt  the  Neptunian  system,  which  was  probably  that  of  all 
the  ancient  Greek  poets  and  mydiologists.     Homer  seems  to  adopt  it| 

From  Aristotle  and  Plutarch  we  learn,  that  these  ancient  Neptunists  founded  their 
system  on  one  single  principle,  humidity;  because,  from  humidity,  animals,  plants, 
and  even  fire,  appear  to  derive  their  origin.  §  Were  not  these  ancient  philosophers  as 
fSau"  advanced  in  knowledge  as  our  own  modem  geologists,  who  say,  tliat  a  watery 
solution  has  alone  been  able  to  hold,  in  a  dissolved  state,  all  the  solid,  hquid,  and 
fluid  bodies,  whose  union  composes  the  globe  and  its  atmosphere? 

The  description  which  Lucretius,  Virgil,  and  Ovid,  give  us,  of  the  first  formation 
of  the  terrestrial  globe,  contain  all  tho  principal  ideas  of  the  modem  Neptunian 
theories;  solution  in  a  vast  fluid,  or  in  chaos,  chemical  precipitation  by  attraction  or 
affinity,  mechanical  precipitation  and  deposition,  and,  at  last,  coagulation  and  con- 
solidation. 

The  number  of  Grecian  philosophers  who  attribute  the  origin  of  the 
earth  exclusively  to  elementary  fire,  does  not  seem  to  have  been  consi- 
derable ;  for  we  caimot  affirm  that  such  was  the  opinion  of  Pythagoras, 
although  he  looked  upon  the  soul  of  all  beings  as  a  particle  of  divine  fire.  The  ob- 
scure Heraclitus  was  the  first  who  said,  tha^t  "fire  had  formed  all  things,  and  could 
destroy  all."||  The  stoics,  according  to  Cicero,'  should  have  been  of  this  opinion, 
bat  Seneca  declares,  on  the  contrary,  that  they  regarded  ieater  as  the  principle  of  tho 
world.  Besides,  when  Heraclitus  said,  'Hhat  the  earth  was  the  thickest  sediment  of 
fire,  that  water  was  earth  dissolved  by  fire,  and  that  water  in  the  state  of  vapour 
formed  air,"ir  it  is  evident  that  he  did  not  think  of  the  system  of  tho  Yulcanists ;  he 
intended  only  to  found  a  general  system  of  corpuscular  philosophy. 

The  same  remark  holds  with  respect  to  those  who  ascribed  the  crea- 
tion of  the  earth  and  the  universe  to  the  concourse  of  particles  or  atoms 
scattered  in  the  immensity  of  space.  In  the  atotns  of  Democritus  and 
which  adhered  to  one  another  by  means  of  some  small  inequalities  of  shapes,  which 
served  ad  a  kind  of  crotchets  or  hooks,  in  the  corpuscles  which  prefer  and  attract 
each  other y  in  virtue  of  their  similar  nature,**  we  recognize  the  fundamental  princi- 
pies  of  eur  theory  of  chemical  affinities,  and,  consequently,  of  our  most  modern  and 
VH>st  celebrated  systems  of  geology.  The  union  of  atoms  is  evidently  the  same 
thing  as  ^e  simple  attr(tction  of  particles :  and  whether  we  say  these  corpuscles 
choose  to  unite,  because  they  are  of  a  simOar  nature,  or  these  particles  tend  to  unite 
by  an  elective  atiractionj  all  the  difference  consists  only  in  the  greater  or  less  pre- 
cision of  the  expressions. 

The  idea  of  Franklin,  who  makes  every  thing  to  originate  from  air, 
bad  been  broached  by  Anaximenes  of  Miletus,  w^ose  opinions  are 
irithout  doubt  misrepresented  by  the  contracted  minds  of  those  who  accuse  him  of 
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*  BerosuSy  ap  Seneca,  Quxst.  Nat.  iii.  c.  29. 

t  Justin,  Hist.  Epit  lib.  ii.  cap.  i.  Cicero,  De  Nat.  Deor.,  i.  Quaest.  Acad.  iv.  Sen.  Quxst. 
aatiii,  13.  t  lHad.  xir.  246. 

§  Ajistotle,  Metaphyt.  lib.  i.  cap.  3.  Comp.  id.  B|^teorol.  i*  14.  Plut  de  placltis  Philoso- 
phomiii,b.  i.  c  3. 

V  Bio  LAert.  lib.  ix.    8.  Justin.    Parccnet.  ad  Grxcos.    Stob,  Physic.  Eclog.  i.  c.  t3. 

1  Plot,  de  Placit  Philosoph.  i.  **  Pareaque  cum  paribus  jungi  res,  &c.    Lucret 
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atheism.*  The  Greeks  did  not  rest  satisfied  with  these  general  systems ;  they  formed 
hypotheses  of  a  more  definite  character,  founded  upon  facts  suppUed  by  the  physical 
geography  of  the  countries  then  known.     The  flowing  out  of  the  lakes  or  marshy 
pools  which  covered  Thessaly  before  the  formation,  or  rather  before  the  enlarge- 
ment, of  the  valley  of  Tempe,t  suggested  the  idea,  that  all  the  inland  seas,  and  spe- 
cially the  Pontus-Euxinus,  or  Black  Sea,  had  been  originally  enclosed  lakes,  to  which 
some  violent  revolution  had  opened  an  outlet.     Xanthus  and  Strato  having  observed 
that  the  soil  of  Upper  Asia  contained  sea  shells,  justly  concluded  that  these  coun- 
tries had  been  covered  with  sea-water;;];  but  when  Strata  attempts  to  explain  this 
phenomenon,  which  is  common  to  all  the  globe,  by  supposing  a  local  cause,  by  the 
existence  of  an  ancient  inland  sea,  formed  by  the  union  of  the  Pontus-Euxinus  with 
the  Caspian,  he  falls  into  one  of  those  paralogisms  which  appear  to  be  almost  here- 
ditary in  the  pretended  science  of  geology.     We  shall  prove,  in  the  proper  place, 
that  such  an  inland  sea  has  not  existed  since  the  commencement  of  historial  times. 
The  general  revolutions  which  may  have  been  caused  by  the  breaking  up  of  tlic 
great  lakes  and  interior  seas,  must  have  taken  place  long  before  the  existence  of  the 
human  race ;  and  the  deluges  that  have  been  occasioned  by  a  derangement  of  the 
sea,  belong  to  an  age  far  beyond  the  reach  of  history.     This  is  completely  proved 
by  the  occurrence  of  animal  remains.  §  But  the  soil  of  Greece,  from  its  very  nature, 
must  have  frequently  given  way  and  sunk  down,  and  consequently  the  country  nnist 
have  fre'qucntly  experienced  local  inundations.  The  deluge  of  Deucalion 
desolated  Thessaly,  especially  the  mountainous  canton  named  IIc]las;j| 
that  of  Ogyges  overwhelmed  BoBotia.ir  Popular  tradition  naturally  referred  to  those 
disasters  which  had  ravaged  whole  provinces,  every  ancient  inundation,  the  remem- 
brance of  which  was  preserved  in  any  district  Thus  a  single  opening,  of  inconsider- 
able extent,  was  shown  in  Attica  as  the  funnel  by  which  all  the  waters  of  Deucalion^s 
flood  were  drained  away.**   Twelve  or  fifteen  centuries  afler  the  epoch  assigned  to 
these  events,  historians  began  to  collect  these  scattered  traditions,  and  to  compose 
from  them  highly  finished  descriptions  6f  pretended  universal  deluges,  unknown  to 
more  ancient  authors. ft     Other  Gfeck  writers,  dissatisfied  with  these  sudden  refo- 
lutions,  these  eruptions  and  deluges,  invented  the  hypothesis  of  the  gra- 
dual drying  up  of  the  sea.    Aristotle  charged  them  with  drawing  a  false 
conclusion  from  authentic  facts.  ''  It  is  true,"  said  that  great  naturalist, 
that  several  countries,  formerly  covered  with  water,  are  now  reunited  to  the  man- 
land,  but  the  contrary  also  happens;  the  sea  has  made  several  eruptions. ;{;|  The  hy- 
pothesis of  alluvial  additions  to  the  land  was  also  proposed.  Polybius  imagined  that 
the  Pontus-Euxinus,  or  Black  Sea,  would  be  filled  up  by  the  mud  which  the  rivers 
conveyed  into  it  ;§§  but  two  thousand  years  have  been  insuflicient  to  fulfil  this  gco- 
logiciod  prediction.  The  waters  of  the  river  Pyramus,  in  Cilicia,  have  made  no  t^- 
tion  to  the  opposite  shores  of  Cyprus,  as  the  oracle  had  foretold.     Lastly,  some  of 
the  Greek  philosophers  attributed  to  volcanic  eruptions  effects  much  more  consider- 
able than  those  for  which  we  have  any  historical  evidence.     Strabo  imagined  that 
they  could  raise  and  swallow  up  "whole  countries ;  and  he  mentions,  as  a  proof,  two 
towns  in  the  Peloponnesus  that  were  overwhelmed  by  an  earthquake.  ||||     Thus  A> 
we  discover,  among  the  ancient  Greeks,  the  genn  of  all  the  theories  of  modem  geo- 
logy, and  the  same  disposition  to  confound  facts  belonging  to  dificrent  epochs,  to 
exaggerate  phenomena,  and  to  deduce  general  conclusions  from  local  facts. 

Amongst  the  moderns,  PaUssij  was  the  first  to  unfold  correct  ideas 
respecting  fossil  shells;  he  protested  against  the  misconceptions  of  those 
who  were  for  considering  them  only  as  tho  sportive  productions  of  nature ;  he  even 
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*  Plut.  de  Placit.    Stob.  i.  c.    August,  de  Civ.  Dei,  vili.    2  Cic.  do  Nat.  Deor.  i. 
t  Herod,  vii.  129, 130.    Strab.  ix.  667.    Almel.  Lucan.  vi.  o64,  &c. 
t  Strab.  Geog.  i.  35.    Aim.  §  See  abov«,  Book  XII.  near  the  end. 

I  Apollod.  i.  c.  r.     Arist  Meteorol.  i.  14. 

t  Varro,  de  R.  K.  iii.  comp.  Fr^ret.  M^moirc  sur  lea  Deluges  d'Ogyges  ct  de  Deucalion. 
Acad^mle  des  Inscriptions,  t.  xxiii.  p.  121>. 

••  Pausan.  i.  cap.  18,  jf  Diod.  v.  49.  Liician,  de  Dea  Syria.  Plul.  dc  Solert.  anim, 

»  Arist.  loc.  cit.  ^§  Polyl).  Hist.  I.  iv.  cap  40,  42.    Kdil.  Grom»v.  i   p.  4'J«*4^ 

SUab.  i.  54,  edit.  <lc  1620. 
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ventured  to  maintain,  that  these  fossil  remains  of  marine  animals  were  too  abundant 
to  have  been  carried  into  the  places  where  they  are  found,  by  a  sudden  catastrophe 
resembling  tlie  deluge  described  by  Moses.*  Stenon  demonstrated  anew  I  ue»»  or  ate- 
these  truths,  which  were  of  too  bold  a  character  for  the  age  of  Palissy.  |  ■««»*<^- 
Proceeding  still  farther,  he  acknowledged  that  the  strata  of  the  earth  must  have  been 
formed  as  deposits  in  a  fluid,  and  that  mountains  owe  their  origin  to  the  subsiding 
and  rupture  of  strata  originally  horizontal,  f 

Burnet,  a  man  of  great  talents,  but  who  had  not  carefully  observed 
phenomena,  constructed  the  first  complete  theory.  Before  the  duluge, 
says  he,;];  th^  surface  of  the  earth  wns  a  level  plain,  with  neither  mountama  nor  val- 
leys. AU  substances  were  disposed  around  the  centre  of  the  globe,  according  to 
their  specific  gravity,  the  water  every  where  occupying  the  surface.  The  oily  sub- 
stances, however,  being  lighter  than  water,  formed  by  degro^  an  upper  layer,  which 
enveloped  the  waters  and  the  whole  of  the  globe.  Upon  this  extremely  fertile  crust, 
the  antediluvian  generations  lived  in  perpetual  spring.  The  deluge  made  every  thing 
change  its  appearance;  the  crust  became  dry,  and  the  accumulated  waters  struggled 
against  this  light  covering ;  it  burst  and  sunk  into  the  abyss  of  waters.  This  changed 
the  axis  of  the  globe,  and  consequently  the  temperature  of  its  climates.  The  edges 
of  tlio  crust,  set  up  again  in  several  places,  formed  our  present  mountains.  It  is 
unnecessary  to  show,  that  this  system,  founded  solely  upon  the  observation  of  float- 
ing islands,  is  altogether  insufficient  to  explain  the  origin  of  those  hard  and  heavy 
rocks  of  which  our  mountains  are  composed. 

Descartes§  and  Leibnitz ||  take  a  still  bolder  flight,  imagining  that  the 
earth  is  a  small  sun,  covered  with  an  opako  crust,  which,  by  sinking 
down,  gave  birth  to  the  mountains.     Leibnitz  considered  the  whole 
mass  of  the  globe  as  having  been  vitrified;  an  idea  quite  untenable,  although  Buflbn 
has  been  carried  away  with  it 

Ajiother  arbitrary  theory  was  proposed  by  Whiston.lT  This  astrono-  I  STtien^of 
mcr  considers  the  earth  as  a  comet,  which  has  forsaken  its  original  tract,  |  ^iii»tott,i7<». 
from  a  cause  which  he  does  not  specify,  to  revolve  in  the  orbit  of  a  planet.  Being 
no  longer  subject  to  the  extremes  of  heat  and  of  cold,  the  chaotic  matter  of  this  ex- 
comet  was  precipitated  according  to  the  laws  of  specific  gravity.  A  part  of  the  pri- 
mitive heat  of  the  comet  was  preserved  in  its  centre ;  this  centre  was  surrounded  by 
water,  the  exterior  crust  of  the  globe  was  of  uncommon  fertility,  and  the  inhabitants 
lived  for  centuries.  But  the  excessive  warmth  had  the  eflTect  of  inflaming  their  blood  ; 
they  became  so  impious,  that  the  Creator  was  compelled  to  destroy  them  with  a  flood. 
For  this  purpose  he  caused  another  comet  to  approach,  which  enveloped  the  earth 
in  its  immense  tail ;  and  as  the  tail  of  a  comet  is  composed  of  vapours  and  watcr^ 
(who  dares  to  doubt  it?)  the  temperature  of  the  earth  was  considerably  diminished. 
Besides,  the  attraction  of  the  comet  disturbed  the  equiUbrium  of  the  waters  in  the 
interior,  and  thus  occasioned  a  violent  flux  and  reflux  in  their  mass.  The  exterior 
crust  of  the  earth  being  violently  shaken,  sunk  down  in  one  place,  and  cracked  in 
another.  In  this  way,  an  universal  deluge  took  place.  The  comet,  after  executing 
the  will  of  the  Creator,  receded ;  the  waters,  recovering  their  equilibrium,  entered 
again  into  tho  subterraneous  cavities,  which  had  been  sufficiently  enlarged  to  receive 
the  waters  of  the  comet.  The  coldness,  and  other  bad  qualities  of  these  i^nters, 
have  reduced  the  earth  to  that  degree  of  barrenness  and  exhaustion  which  we  now 
so  much  deplore.  This  hypothesis  of  Whiston  has  often  been  revived  in  whole  or 
in  part.     Dolomieu  has  borrowed  from  it  his  principal  ideas. 

Woodward,   a  countryman  of  Wliistoi^'s,  and  an  indefatigable  and  I  fj^JJSJ^ 
scrupulous  observer,  invented  a  much  more  modest  theory.**  He  admits,  |  iros. 
that  all  terrestrial  substances  have  been  in  a  state  of  aqueous  fluidity,  and  supposes 

*  Eocyclop^die  Method.    G^ograpbie-Physique,  i.  art.  Palissy. 

t  Stenon,  Dissert,  de  Solido,  intra  solidum.  ^ 

i  Theoria  telluris  sacra,  &c.    London,  1681. 

§  Principes  de  Philosophie,  Part  iv.  No.  2.  |  Protogx,  in  act  emd.  1683. 

1  A  New  Theory  of  the  Earth.    Lond.  irOS. 

••  Woodward's  Essay  on  tlie  Natural  History  of  tlic  Earth,  ir23. 
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thai  the  whole  interior  of  the  globe  eontaiiis  an  ab^rM  of  water  which  mvat  hafe 
been  mifBcient  for  the  purpose.  The  deluge  of  Moaea  consisted  in  a  falling  down 
of  the  crust  of  the  globe  into  this  great  abyss,  the  waters  of  which,  according  to 
Woodward,  possessed  a  peculicur  dissolving  power,  which  did  not  act  upon  shells  and 
other  remains  of  the  animal  kingdom.  It  is  evident  that  the  acuteness  of  Wood- 
ward led  him  to  perceive  the  impossibihtj  of  explaining  the  position  of  so  many 
beds  of  shells  in  the  midst  of  stony  masses  by  the  occurrence  of  a  single  short-lived 
inundation.  But  his  diasolving  pqwer  is,  according  to  his  own  admission,  an  occult 
and  miraculous  property.  An  intelligent  German,  Camerarius,  in  attacking  Wood- 
ward, conjectures,  what  has  since  been  demonstrated,  that  banks  of  shells  neither 
have  nor  could  have  been  transported  by  any  deluge;  and  that,  on  the  contrary,  the 
animals  to  which  the  shells  belong  have  tived  and  died  in  the  same  place.*  In  re* 
plying  to  Camerarius,  who  states  bis  opinion  in  a  manner  far  from  distinct.  Wood- 
ward asserts  the  fact  that  volcanic  eruptions  have  given  origin  to  no  considerable 
mountain,  far  less  to  islands  and  entire  countries,  "f 
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We  shall  say  nothing  of  the  vegetation  of  stones,  the  dream  of  die 
celebrated  Toumefort,  nor  of  some  detached  propositions  of  Scheuchzer, 
whose  genius  was  fettered  by  the  prejudices  which  attributed  all  tbs 
changes  of  the  globe  to  a  single  deluge.  The  ingenious  Fontenelle 
was  tlie  first  who  had  the  merit  to  assert  that  more  revolutions  than  one 
must  have  contributed  to  model  the  surface  of  the  globe,  and  to  heap  up  those  vast 
ruins  which  surround  us  on  all  sides. 

The  volcanic  system  found  at  tliis  same  period  several  warm  and  able  defenderi, 
idcMoTRajr,  I  whom  it  would  be  very  wrong  to  pass  over  in  silence.  Ray  imagined^ 
'^^*  I  that  at  the  veiy  moment  of  the  creation,  at  the  time  of  the  separation 

of  the  humid  and  solid  substances,  there  were  earthquakes  which  heaved  up  .the 
mountains.  The  earth  gradually  emerged  from  the  waters  of  the  sea,  which  gave 
marine  animals  time  to  retire  into  the  bosom  of  the  ocean.]! 

Hook,  1705.  I  Hook,  while  he  supposed  that  strata  were  originally  formed  like  sedi- 
ment in  a  fluid,  admitted  the  occurrence  of  volcanic  eruptions  sufSciently  powerful 
to  raise  up  extensive  tracts  of  ground,  and  even  io  melt  and  calcine  them.§  Lsr 
zaro  More,  observing  that  there  are  some  mountains  which  contain  nei* 
ther  the  remains  of  sea. animals,  nor  any  marks  of  stratification, ||  attri- 
buted a  volcanic  origin  to  all  the  secondary  mountains ;  these  are,  in  his  opimoa, 
flowings  of  lava  which  have  had  their  origin  under  the  waters.  By  modifying  and 
combining  these  different  ideas,  Raspe  composed  his  volcanip  theory  of 
the  formation  of  new  islands,  a  theory  which  many  distinguished  vul- 
canists  have  inaccucately  copied.  IT 

These  di^rent  systems  were  completely  eclipsed  by  that  which  was 
created  by  Bufibn,  and  which  his  splendid  genius  adorned  With  all  the 
charms  of  poetry.  According  to  him,  the  suns  and  comets  were  formed  as  we  see 
them,  and  projected  with  an  impetus  sufficient  to  carry  them  forward  in  their  orbits. 
But  about'96,000  years  ago  a  comet  fell  obliquely  into  the  sun,  and  detached  from 
it  the  650th  part.  This  entire  mass,  hurled  into  the  immensity  of  space,  separated 
into  fragments,  which  formed  several  planets  of  our  solar  system,  and  which,  from 
tlicir  rotatory  motion,  acquired  a  spherical  shape.  Our  jjlobe  was  in  a  state  of  incan- 
descence, but  its  surface  by  dojxrees  cooled  and  consolidated,  retaining  however 
many  immense  cavities.  Part  of  the  va})ours,  which  were  elevated  in  the  atmo- 
sphere, condensed  and  formed  the  seas.  These  waters,  acting  upon  tlie  solid  part 
of  the  globe,  decomposed  a  portion  of  it,  and  in  this  way  formed  the  land  and  stones. 
The  waters  of  the  ocean,  attracted  towards  the  equator  by  the  tides,  brought  with 

•  Ctmenriui,  in  Dissert.  Taurinens,  p.  226,  Tubing,  1712. 

t  Natural  History  of  the  Earth,  Kniarged  and  Defended,  8tc.  p.  115.  $qg.  Lond.  1726. 
i  Ray,  Three  physico-theoloripil  Discourses,  p.  164,  Lond.  1692.  2d  edit, 
S  Hookii,  Oper.  Poslhum.  299,  310.  Edit.  Lond.  1705,  in  folio. 
I  Laz.  Moro,  de  i'Orifif.  det  coquiUa|^es  fo8siles,ch.  12,  13, 1740. 

*  Kaspe,  Specimen  historix  naturalis  globi  terraquei  przcipue  de  novis  ^  mari  natis  insulb. 
Viek,  1763. 
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fliem  a  tasI  quantity  of  dissolved  substances,  ^<  and  then,''  sajfs  BafihOf  ^'  gaire  rise 
to  those  great  chains  of  mountains  which  extend  from  east  to  west"   Unfortunately 
these  chains  do  not  exist;  the  great  range  of  mountains  which  surrounds  the  globe 
has  another  direction;*  so  that  Buflfon  is  to  blame  for  explaining,  by  a  supposition 
improbable  in  itself,  a  fact  which  is  quite  imaginary.     But  let  us  proceed  with  the 
statement  of  his  theory.     The  primitive  waters  of  the  globe  withdrew  into  the  cavi- 
ties of  which  we  have  already  spoken,  then  the  continents  appeared.     The  earth,  in 
the  space  of  43,000  years,  grew  so  much  cooled  that  its  surface  could  admit  of  the 
existence  of  vegetables  and  animals,  which  started  first  into^being  about  the  pole, 
and  gradually  spread  themselves  towards  tho  equatorial  regions.     The  secondary 
strata  were  formed  from  the  decomposition  of  vitnfied  substances,  mixed  with  marine 
sediment;  accessory  causes,  such  as  winds,  currents  of  water,  volcanic  eruptions, 
and  earthquakes,  afterwards  modelled  the  mountains  and  the  valleys.    The  ocean 
slowly  changes  its  shores  by  its  general  motion  acting  against  the  eastern  coast, 
which  it  imperceptibly  destroys,  and  in  this  manner  may  have  several  times  com- 
pleted the  tour  of  the  globe.t 

The  system  of  Bufibn,  refuted  in  its  principal  points  by  the  observations  of  natu- 
ralists, is  no  longer  supported  even  by  those  who  consider  fire  to  have  been  the  chief 
agent  in  tho  formation  of  the  globe.  All  hypotheses  which  pretend  to  explain  the 
first  origin  of  our  globe,  and  the  manner  in  which  it  was  projected  into  space,  are 
now  regarded  as  chimerical.  Geology  attempts  only  to  ascend  by  the  examination 
of  physical  monuments  from  one  epoch  to  another,  until  it  arrives  at  a  state  of  things 
anterior  to  all  these  monuments.^  At  the  same  time,  the  mpid  accumulation  of 
facts  has  led  the  most  enlightened  men  of  all  parties  not  to  exclude  any .  particular 
cause,§ — a  principle  which  has,  in  part,,  produced  a  blending  of  difierent  systems, 
and  a  mutual  tolerance  for  moderate  opinions. 

The  theory  which  is  now  most  keenly  supported,  is  that  of  Deluc. 
Tius  philosopher  supposes  that  the  earth,  and  all  the  celestial  bodies, 
were  masses  of  confused  elements,  in  which  the  divine  will,  by  communicating  to 
them  a  certain  quantity  of  light,  produced  chemical  precipitations,  whence  was  formed 
the  crust  of  those  solid  rockis  whose  fragments  we  see  around  us.  This  consolidated 
crust  sunk  down  several  times;  the  remaining  edges,  supported  upon  the  partitions 
of  subterraneous  caverns,  formed  the  mountains.  The  waters  whidi  at  first  covered 
the  whole  globe,  filtered  down  into  the  central  parts,  where  the  ancient  chaos  always 
subsisted;  tlxen  appeared  the  first  continents,  of  greater  extent  than  ours,  but  sus- 
pended above  immense  caverns ;  and,  before  they  were  enlightened  by  the  sun,  pro- 
ducing vegetables  of  a  nature  difierent  from  ours;  the  remains  of  which  form  our 
coal  mines.  The  present  continents,  concealed  under  the  sea,  were  covered  with 
deposites  of  shells;  volcanic  eruptions  spread  their  beds  of  lava.  By  a  general  and 
final  subsiding,  the  primitive  continents  sunk  into  the  recesses  of  the  subterranean 
cavities.  The  sea  was  precipitated  upon  the  land,  and  engulphed  the  I  SvfiJSlwS* 
whole  race  of  the  inhabitants.  This  catastrophe  was  the  universal  deluge,  \  ni  deluge, 
described  by  Moses,  the  traces  of  which  are  to  be  found  amongst  almost  all  nations. 
It  was  then  that  our  present  continents,  formed  beneath  the  ocean,  suddenly  arose 
into  view.  In  the  light  lands  of  these  continents  were  found,  buried  in  promiscuous 
beaps,  the  remains  of  quadrupeds  once  the  inhabitants  of  islands  which  had  sunk 
down  before  the  universal  deluge,  and  the  skeletons  of  cetaceous  animals  which  had 
peopled  the  sea.  The  preservation  of  these  remains,  which  are  still  met  with  almost 
entnre  in  cold  countries,  and  the  inconsiderable  thickness  of  the  beds  of  the  vege- 
table mould  formed  above  our  continents,  unite  to  prove  that  their  antiquity,  or 
'Hther  their  appearance  above  the  waters,  is  not  to  be  dated  many  ages  beyond  our 
own.  II 

*  See  Book  vii. 

t  Baffon,  Theory  of  the  Earth,  in  the  Ist  vol.  of  his  Natural  Histoiy. 
i  Delucy  Elemens  de  Geologie,'  ^  10,  p.  11. 
S  Dehm^therie,  Throne  de  b  Terre,  §  1700. 

I  I>elae,  JjettrtB  sur  V  Histbire  de  la  Terre,  addreis^et  k  M.  Blumenbacb,  id.  El^mtni 
G^logie. 
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Such  if  the  theory  of  the  celebratod  naturalist  of  Geneva.  The  principal  feature 
of  this  system,  viz.  the  repeated  subsidings  supposed  to  have  taken  plaee  in  the  aur* 
face  of  the  globe,  and  some  of  its  subordinate  details,  particularly  those  regarding 
the  origin  of  animal  remains,  have  obtained  for  it  a  very  favourable  reception  among 
philosophers.  There  is  some  difficulty  in  conceiving  the  existence  of  the  vast  cavi- 
ties in  which  the  antediluvian  world  was  engulphed;  it  would  seem  that  this  idea, 
borrowed  from  Woodward,  has  been  introduced  into  the  theory,  solely  from  a  desire 
of  accounting  for  the  deluge. 

Some  naturalists,  who  admit,  with  Deluo,  that  the  earth  was  formed  in  a  state  of 
aqueous  fluidity,  differ  concerning  the  rank  they  assign  to  the  agents  which  have 
produced  the  revolutions  and  ruptures  of  the  crust  of  the  globe.     Saussure  some- 
times expresses  himself,  as  if  he  admitted  heavings  up  of  the  earth  by  vi^eaaie 
fire,  "  or  by  other  elastic  fluids,"  in  order  to  expltSn  how  beds  of  granite,  which 
serve  as  a  base  to  all  the  others,  have,  in  certain  places,  been  so  elevated  as  to  £am 
the  summits  of  mountains.*    But  the  idea  which  he  hns  unifbrmly  maintained,  is, 
that  of  very  violent  currents,  which,  by  agitating  the  ancient  sea,  drew  al<»ig  with 
them,  to  a  great  distance,  the  fragments  of  primitive  rocks,  particularly  of  granite, 
which  are  found  scattered  on  the  surface  of  ground  of  secondary,  and  even  of  te^ 
nary  formation. f    It  b  difficult  to  conceive' currents  possessed  of  a  force  capable  of 
rolling  to  a  distance,  entire  portions  of  mountains,  even  though  we  should  suppose 
the  vallcjTs  filled  up,  and  forming  an  inclined  plane.     It  is  more  natural  to  attrfiiote 
the  phenomenon  in  question  to  marine  ice,  which  may  have  carried  these  fragments 
of  mountains  across  the  ancient  sea. 

The  celebrated  Werner,  while  he  attributes  a  great  influence  to  tiie 
subsidings,  thinks,  however,  that  various  facts,  and  amongst  others,  the 
position  of  basalt,  are  explained  only  by  supposing  a  periodical  increase  and  dimi- 
nution of  the  mass  of  fluid  elements. 

When  Pallas  explains  the  occurrence  of  the  remains  of  elephants  in 
Siberia,  by  imagining  a  general  overflow  of  the  waters  of  the  Indiao 
Ocean,  which,  according  to  him,  would  have  covered  and  traversed  the  upland  plain 
of  Central  Asia,  as  they  rolled  from  south-east  to  north-west,  he  has  recourse  to 
earthquakes  and  volcanic  eVuptions,  to  produce  so  extraordinary  and  inconceivable  a 
movement^ 

bSSferie'^  I  '^^®  ingeftious  Delametherie  has  composed  &  theory  very  circum- 
XTM.  '  I  stantial  in  its  details,  and  supported  by  many  facts,  in  which  he  endea- 
vours to  reduce  the  revolutions  Of  the  globe  to  chemical  laws,  without,  however, 
excluding  the  agency  of  mechanical  causes.  This  chemist  represents  both  the 
mountains  and  tlie  valleys  as  having  been  formed  by  crystallization  in  an  inuneose' 
fluid,  which  he  gets  rid  of  by  means  of  evaporation,  because  he*  is  determined  to 
consider  the  central  mass  oft  the  globe  as  a  solid  crystal. 

gjj^^jww  rf  I  The  opinion  of  Deluc,  as  to  the  comparatively  recent  date  of  our  con- 
17941800.*  I  tinents,  has  been  adopted  by  a  distinguished  naturalist,  who,  without  con- 
structing any  general  system,  has  thrown  out  some  detached  views,  which,  however, 
are  very  fruitful  in  results.  Dolomieu,  it  would  appear,  scarcely  aimed  at  any  thing 
more  than  to  disencumber  Winston's  tiieory  of  some  of  its  hypotheses.  All  the 
geological  agents  of  this  philosopher;  the  solution  of  all  terrestrial  substances  in  a 
solvent  which  has  been  destroyed ;  the  coagulation  of  these  substances,  which  after 
the  destruction  of  the  primitive  solvent  were  precipitated  and  crystallized,  so  as  to 
form  a  crust;  the  exterior  cause^  whatever  it  might  be,  which  breaks  and  pulverises 
this  crust,  and  the  tides  of  eighteen  hundred  toises  in  elevation,  wliich  set  in  motion 
the  whole  mass  of  waters,  swept  the  bottom  of  tlie  seas,  raised  and  transported  banks 
of  shells,  hollowed  out  the  valleys,  and  modelled  all  the  secondary  ground;,  all  these 
agents,  we  say,  exist  already  in  the  theory  of  Whiston.  It  is  even  difficult  to  ima- 
gine the  possibility  of  all  these  violent  and  sudden  revolutions,  without  the  concur- 
rence of  some  celestial  body;  but  as  every  thing  proves  the  stabiUty  of  the  planetar)   , 

Sauisurc.  Voyage  dans  les  \lpes,  §  919.  f  Id.  Ibid.  §§  SS7,  1596,  &c. 

alias.  Observations  upon  the  Origin  of  Mountains,  p.  74.  French  Transl. 
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system,  it  is  odj  to  the  comets  that  we  can  have  recourse*  But  how  is  it  to  be 
proved  that  these  comets  are  bodies  sufficiently  dense  to  exercise  such  force  of  attrac* 
tion  upon  the  terrestrial  globe?  Tycho,  Galileo,  Kepler,  Lahire,  and  Herschel, 
have  regarded  the  comets  as  ethereal  meteors.  Thus  theories  of  the  earth  invariably 
terminate  in  questions  which  admit  of  no  solution ;  and  all  that  wo  learn  from  study- 
ing them,  is  to  distrust  them. 

''To  distrust  them:"  some  Scotsmen  will  exclaim,  as  they  read  these 
lines:  "No;  there  is  no  more  room  for  doubt,  since  Hutton  and  Play- 
fair  have  discovered  the  true  constitution  of  our  globe.     Do  you  not  know  that  the 
present  continents  are  wasting  away  by  the  action  of  the  air,  of  gravitation  and  of 
flowing  waters ;  that  their  materials,  conveyed  to  the  coasts,  are  thence  scattered  by 
the  different  movements  of  the  ocean  over  the  whole  extent  of  its  bottom;    that  a 
great  interned  heaty  hardens  these  materials,  whence  is  formed  a  mass  like  that  of  the 
mineral  beds  of  which  our  continents  are  composed;  that  when  this  slow  disintegra- 
tion has  destroyed  our  continents,  the  internal  heat  raises  entire  the  beds  formed  at 
the  bottom  of  the  sea,  in  consequence  of  which  its  waters  arc  spread  over  the  wasted 
and  demolished  continents,  and  new  continents  are  produced,  to  be  subjected  in  dieir 
turn  to  similar  disintegrationi     This  great  process  of  the  alternate  production  and 
dissolution  of  continents,  has  already  been  frequently  repeated,  and  no  limit  can  pos- 
sibly be  fixed  to  its  future  duration."* 

Our  readers  wUl  of  themselves  perceive  how  very  contrary  this  new  System  is  to 
the  evidence  of  facts.  We  shall  only  beg  of  them  to  observe,  that  the  idea  of  the 
formation  of  mineral  beds,  by  a^ubtermncous  process  sirAilar  to  that  which  Sir  JameS 
Hall  has  exemplified  in  his  celebrated  experiments,  deserves  to  be  thoroughly  inves- 
tigated, independently  of  its  connection  with  the  Huttonian  system. 

Whilst  the  philosophers  of  Europe  were  discussing  the  claims  of  these  theories,  the 
new  world  produced,  or  rather  revived  a  system  completely  dificrent  from  all  of  them* 
Franklin,  like  Anaximenes  of  old,  supposed  that  not  only  all  terrestrial 
substances,  but  even  all  matter,  had  existed  tis  an  elastic  aeriform  gas, 
irregularly  difiused  throughout  the  celestial  spaces.  .  Gravitation  began  to  be  felt; 
the  gaseous  particles  were  attracted  towards  various  centres,  and  formed  globes  of 
air.     This  being  supposed,  it  is  easy  to  form  a  conception  of  the  whole  of  Franklin^i 
system.     All  substances  are  capable  of  being  reduced  to  the  aeriform  state,  there- 
fore, concluded  Frankfin,  they  may  all  have  been  produced  from  the  condensation  of 
air,  and  thus  must  have  been  formed  the  exterior  crust  of  the  globe,  which  in  this 
system  is  merely  a  thin  solid  covering  around  a  vast  elastic  fluid.     The  movements 
of  fills  central  air  occasion  earthquakes.     This  system,  in  short,  is  not  a  mere  safire 
upon  the  theories  of  the  earth,  as  some  have  supposed,  it  i/an  hypothesis  quite  as 
rational  and  ingenious  as  those  of  the  geologists. 

After  having  traced  geology  to  the  ethere^  regions,  what  have  we  far-    Kew  hypoiW 
ther  to  do?  ShaH  we  augment  the  number  of  systems,  by  endeavouring    ''** 
to  show  that  the  earth  was  once  surrounded  by  a  ring  hke  Saturn,  and  that  the  fhll- 
ing  in  of  this  celestial  vault  gave  rise  to  that  chain  of  mountainsf  which  occupies  the 
ridges  of  the  great  continents,  and  thus  forms,  as  it  were,  a  belt  to  the  globet    • 

■  t 

*  PUyfur's  Illustrations  of  the  Huttonitn  theory  of  the  earth.    Edinburgh,  1803. 
t  See  Book  Tii*  P*  83,  of  this  work« 
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SECTION  I. 

OF  TBB  QBOOaiF^ICAL   DISTRIBUTION  OF  VEOETABLB8* 

Wb  have  decomposed  the  terrestrial  globe  into  its  solid,  liquid,  and  aeriform  parts* 
Let  us  now  proceed  to  the  consideration  of  those  innumerable  beings  which  ejdiibit 
the  spectacle  of  Ufe  upon  every  pomt  of  the  globe;  which  embellish  its  surface,  which 
feed  upon  its  inexhaustible  stores  of  nutrieious  juices,  and  which,  by  one  commoii 
destiny,  find  in  it  a  thousand  different  graves.  These  productions,  and  these  inha- 
bitants of  the  earth,  are  not  scattered  over  it  by  the  hand  of  blind  chance;  genenl 
laws  have  assigned  to  each  class  of  these  organic  beings  its  cradle  and  its  grave; 
and  these  laws  it  becomes  us  to  study  before  we  commence  the  description  of  the 
different  parts  of  the  world. 

Vegetables,  from  the  abundance  in  which  they  are  produced,  and  from  their  inti- 
mate connection  with  the  soil,  claim  the  first  ranic  It  is  for  the  botanist  to  exanune 
in  detail  the  treasures  of  the  vegetable  kingdom;  the  business  of  the  physical  geo- 
grapher is  only  to  mark  its  general  arrangements;  and  here  he  finds  abundant  leasoa 
to  admire  that  wisdom  which  presides  over  the  constitution  of  the  globe.* 

The  temperature  of  the  air  appears  to  fdrm  the  only  physical  limits  to 
the  extension  of  vegetable  nature.  The  scale  of  atmospherical  heit 
serves  accordingly  as  the  ordinary  scale  for  the  progress  of  vegetalkm. 
Hence,  under  the  burning  climate  of  the  torrid  zone,  we  have  only  to  ascend  the 
mountains  to  enjoy  the  fruits  and  flowers  of  the  temperate  regions.  Toumefbit 
found,  at  the  base  of  Mount  Ararat,  the  common  vegetables  of  Armenia;  half  way 
up,  those  of  Italy  and  France;  and,  upon  the  summit,  those  of  Scandinavia.  Fors- 
ter  saw  several  alpine  plants  upon  the  moimtains  of  Terra  del  Fuegcf  If  the  val- 
leys of  the  Andes  are  adorned  with  bananas  and  palm  trees,  the  more  elevated  re- 
gions of  that  chain  support  oaks,  firs,  barberries,  and  a  number  of  kinds  common  to 
the  north  of  Europe.;^  Man,  availing  himself  of  this  circumstance,  has  transported 
and  disseminated  almost  over  the  whole  surface  of  the  globe,  those  herbaceous  plants 
which  supply  him  with  his  principal  nourishment.  Some  useful  plants  have  been 
rendered  common  to  every  climate  by  nature  herself.  Antiscorbutic  vegetables,  so 
salutary  for  the  mariner,  when  languishing  from  the  long  use  of  salt  provisions,  are 
met  with  wherever  there  is  a  vestige  of  life.  .  Cresses,  succory,  and  wild  sorrel,  are 
found  upon  the  ev£r-frozen  banks  of  Hudson's  Bay,  and  in  Siberia,  as  weU  as  ia 
those  blissful  islands  which  are  scattcired  in  the  midst  of  the  Pacific  ocean.§  The 
shhibs  which  produce  berries,  and  small  fruits  agreeable  to  the  taste,  thrive  in  the 
^  more  inhabited  countries.  Even  in  Greenland,  ti^e  currant  bushes  bear  very  good 
fruit.  Lapland  possesses  a  considerable  resource  in  its  shrubs,  such  as  the  barbeny, 
the  dwarf  mulberry  tree,  the  wild  wood  vine,  (vilis  idaca)  and  others.  Neither  ex- 
To  whtt  point  I  temal  cold,  nor  the  absence  of  the  light,  entirely  extinguishes  yegetable 
ptenu  rapport  j  j^^^     Cavems  and  mines  give  birth  to  a  certain  number  of  plants,  parti- 

*  Humboldt,  Essai  sur  la  G^ographie  des  Plantes,  Stromayer,  Specimen  Geographix  bota- 
nicx.    Gottingx,  1804.    Bergoiann,  Geograph.  Phyt.  Sect.  vi. 
t  Beinerkung^n,  p.  154.  (in  German.) 
%  Humboldt,  Essai  sur  la  G^og.  des  Plantes,  p.  34. 
4  MdersoD,  Cook's  Third  Voyage,  pasnm. 
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oolariy  to  Aose-of  the  ciyptogameous  cdaas.*  Several  of  tlie  saxifragie  and  ranun- 
culus, the  dwarf  willows,  as  well  as  all  the  lichens,  like  the  cold.  The  snow,  far 
from  impeding  the  vital  f\inctions  of  these  vegetables,  secures  them  against  the  effect 
of  firosts,  and  furnishes  them  in  abundance  with  the  oxygen  which  it  contains,  and 
which,  by  increasing  the  vigour,  accelerates  the  germination  of  the  seeds,  f 

Ramond  has  proved,  that  plants  covered  hy  the  snow  for  several  years,  have  yet 
continued  to  live  beneath  it;^  The  organization  of  alpine  or  polar  plants,  admits  of 
a  growth  and  development  so  rapid,  that  a  feyr  warm  days  are  sufficient  to  fructify 
them.§  Perhaps  even  perf^etual  rdow  may  be  the  abode  of  a  species  of  vegetation; 
at  least  Saussure  has  discovered  in  it  a  kind  of  reddish  dust,  very  probably  of  a  ve- 
getable nature.  Patrin  and  Sokolof  saw,  in  Daouiia,  ground  covered  with  vegeta- 
bles, though  entirely  siurounded  by  perpetual  snow.  || 

Extreme  heat  checks  still  less  the  pro4uctiv6  energies  of  nature  in  the  ^"'{J^^ 
vegetable  kingdom,  provided  that  it  be  attended  with  humidity.  We  see  ymm, 
plants  grow  not  only  upon  the  bordei^  of  hot  springs,  but  even  in  the  bosom  of  those 
waters  which  seem  likely  to  destroy  them.  Examples  of  this  kind  are  to  be  found 
from  Iceland  to  the  Gape  of  Good  Hope,  and  from  Kamstchatka  to  the  island  of 
Amboyna.1I  The  sulphurous  exhalations,  and  the  foul  air  of  volcanic  caverns,  seem 
to  exert  upon  vegetation  only  a  slow  and  limited  influence,  while  to  animals  they 
jirove  instantly  fataL** 

The  most  formidable  obstacles  to  vegetation  is  the  absence  of  humi-  Moistiireiie. 
dity.  Look  to  those  sandy  deserts  under  the  equator,  as  well  as  towards  gcMm. 
tbe  Pole,  condemned  to  perpetual  sterility.  Not  a  drop  of  rain  can  settle  on  such 
a  loose  soil)  always  moving  with  the  winds:  Not  a  seed  can  strike  root  into  it.  It 
is  unquestionably  to  causes  very  similar  that  we  must  ascribe  the  nakedness  of  seve- 
ral mountains;  precipitous  sides,  or  flat  summits,  aflbrd  no  shelter  to  the  vegetable 
colonies  which  Uie  winds  transport  to  them,  whilst  on  other  mountains  under  a  colder 
temperature  sevmd  plants  are  still  supjported.  For  example^  the  shivering  moun- 
tain in  Derbyshire  produces  no  herbs,  because  its  sides  are  daily  decomposed  in 
their  schistous  plates,  which  are  constantly  gliding  down  to  the  bottom. tt  '^^^ 
pressure  of  the  atmosphere  exercises  a  striking  influence  upon  the  con-  PveMncortu 
figuration  and  life  of  plants.  In  vegetables  the  functions  essential  to  hfe  »«»*»•»•»«<»• 
are  performed  chiefly  at  the  surface ;  hence  their  great  dependence  on  the  medium 
by  which  they  are  surrounded.  Animals  are  affected  rather  by  internal  excitement, 
and  acquire  of  themselves  the  temperature  which  suits  them*  Respiration  by  the 
epidermis  is  the  most  important  vital  function  of  plants ;  and  this  function,  in  so  far 
as  it  is  subservient  to  the  evaporation  and  secretion  of  fluids,  depends  on  the  pres- 
sure of  the  atmosphere ;  on  this  account  the  Alpine  plants  are  so  aromatic,  so  downy, 
and  so  plentifully  furnished  with  secretory  vessels.  On  the  contrary,  these  plants 
grow  with  difficulty  in  the  plains,  where  their  respiration  by  the  epidermis  is  impeded 
by  the  increased  pressure  of  the  air.  *{;;]; 

The  chemical  nature  of  the  soil  manifests  its  influence  upon  vegeta- 
bles, rather  by  ipodifying  their  juices,  their  fruits,  and  the  stateliness  of 
their  appearance,  than  by  setting  limits  to  their  cultivation.  Common  salt,  however, 
dissolved  and  scattered  over  the  soil  in  considerable  quantities,  almost  entirely  pre- 
vents the  growth  of  vegetables. §§  The  fusion  which  lava  undergoes,  is  probably  the 
only  cause  which,  for  some  centuries^  has  retarded  the  progress  of  vegetation  on  its 

*  Scopoli,  Diss,  ad  Sclent.  Nfttur.  part  i.  p.  84—120.    Humboldt,  Florae  Friberg.  subterr.  Sec* 

t  Haasenfrattz,  Journal  de  I'Ecole  Polytechnique,  4*  cabier,  an.  IV.  p.  STO'-^O. 

i  Ramondy  Obtervat.  p.  51. 

4  Martens,  Voyage  to  Spitzbergen>  p.  54.  (in  German.;    linnaei,  Flor.  Lapp*  praef.  pL  xx. 

I  Patrin,  Voyage,  p.  19. 

1  Olafsen  et  PoveJsen,  Travels  in  Iceland,  (in  German)  U.  p.  31  and  181.  Krascfaemnikow, 
Kamstchatka,  (in  German)  p.  91.  Sparman,  Voyage,  (in  German)  p.  142.  Labillardiere>  torn, 
i.  p.  324. 

**  SoulaTie,  Works  of  Hamihon,  p.  346.    Smith's  Tour,  &c  li.  p.  103. 

ft  Kuttner,  Beytrxge,  &c.  that  is,  M^m.  sur  I'Angleterre^  cah.  viL  p»  30. 

tt  Humboldt.  Tableaux  de  la  Natur«9  ii.  p,  115.  n.  14. 

H  Fonkal,  Flor.  Egypt,  p.  45, 
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siirfaee,  whilst  the  volcanic  cinders  raise  most  abundant  crops.*    In  genend,  the 
soil  serves  only  as  a  snp'port  and  shelter  to  plants ;  they  derive  their  nourishment 
from  the  water  and  the  oily  fluids  which  are  collected  together  in  the  earth,  and  ini- 
bibed  by  their  roots.     A  very  small  quantity  of  earth,  dissolved  in  these  fluids,  is 
absorbed  by  the  plant     Other  causes  also  contribute  to  the  support  of  vegetable 
life.     Plants  respire  tlirough  their  air-vessels  the  diflerent  fluids  of  the  atmosphere; 
the  presence  of  tight  especially  is  indispensable  to  the  chemical  operation,  by  which 
the  pabulum  or  food  of  the  plant  is  assimilated  into  its  §pbstance.     The  elementaiy 
earths  obtained  from  plants  by  chemical  analysis,  appear  rather  to  be  the  produd 
and  remains  of  the  digestion  by  which  the  vegetable  assimilates  its  food,  than  paN 
tides  immediately  derived  from  the  surrounding  soiLf     The  experiments  of  M. 
Schrader  have  shown,  that  the  plants  which  vegetate  m  sublimed  sulphur,  give  whet 
analysed,  the  same  earth  as  those  which  grow  in  the  ordinary  way.;):     These  obser- 
lands  wiiieb    I  vations,  famished  by  vegetable  physiology,  may  explain  why  the  siliqe- 
pbrau."^        I  ous  earth  forms  so  large  a  portion  of  the  substance  of  plants,  ftlthon^ 
the  calcareous  soils  are  generally  covered  with  a  more  vigorous  and  more  afoundnat 
vegetation  than  the  granitic  soib.     The  calcareous  earth  attracts  humidity,  dffibses 
warmth,  and  supplies  the  plants  with  fixed  air ;  but  it  is  the  silex  which  predominates 
in  the  best  vegetable  earth.  §    The  siliceous  matter  abounds  also  in  gras^^s,  and 
in  several  varieties  of  rushes.     There  have  been  found  in  the  ashes  of  rye  straw  no 
less  than  70  parts  of  silex  in  100  of  straw.     The  joints  of  the  bamboo  contain 
crystalUzations  of  pure  silex.  ||  There  are,  however,  other  plants  which  are  as  much 
impregnated  with  calcareous  earth,  such  as  the  CWotm/^om,  the  Hypmtm  crista 
castrensisy  the  ^eckera  dendtaides,  and  several  cryptogamic  plants.lT     Other  plants, 
such  as  the  Salsola  Icali,  the  sahcomia,  the  mescmbry-anthemum,  float  almost  in  a 
solution  of  alkaU.    All  the  substances  which  chemistry  procures  from  vegetables 
are  reducible  into  four  elements,  namely,  oxygen,  hydrogen,  azote,  and  eaifaon. 
The  alkali  which  is  extracted  from  several  vegetables,  probably  owes  its  origin  to 
the  azote.    Tannin,  the  principle  of  astringency  which  is  found  in  the  baric,  the 
roots,  and  the  loaves  of  some  trees,  seems  to  be  carbon  in  a  particular  state.     Ye- 
getable  physiology  is  full  of  uncertainty,  and  can  furnish  the  geography  of  plants 
only  with  a  very  limited  number  of  principles. 

Kxtent  of  ve- 1  The  empire  of  vegetation  embraces  the  globe  fVom  pole  to  pole,  and 
cetatioD.  |  f^^j^  ^^  summit  of  the  Andes,  where  the  Uchen  creeps  over  the  hardest 
rocks,  to  the  bosom  of  the  ocean,  from  which  floating  fields  of  algsB  and  fbci  rise 
unseen.  Cold  and  heat,  light  and  shade,  fertile  lands  and  pathless  deserts,  every 
place  and  every  temperature  has  its  own  kind  of  vegetation,  which  thrives  and  pros- 
pers there.**  Plants  of  the  cryptogamic  class  even  ramify  upon  the  dark  vaults  of 
mines,  and  upon  the  walls  of  the  deepest  caverns.  The  course  which 
vegetation  pursues  in  its  conquests  over  inorganic  matter,  presents  re- 
markable gradations.  "  Let  a  volcano,"  says  M.  Humboldt,  "  raise  up  from  the 
bottom  of  the  sea,  all  at  once  above  the  boiling  waves,  a  rock  covered  with  scorki; 
or,  to  refer  to  a  less  dreadful  phenomenon,  suppose  the  nereides,  with  united  indus- 
try, continue  to  elevate  their  cellular  abodes  for  thousands  of  years,  till,  finding  them- 
selves above  the  level  of  the  sea,  they  die,  afler  having  in  this  way  formed  a  flattened 
isle  of  coral;  organic  force  is  instantly  ready  to  produce  vegetation  upon  this  rock: 
yet  who  can  have  brought  there  so  suddenly  the  seeds  of  plants?  Is  it  the  birds,  or 
the  winds,  or  the  waves  of  the  sea?  It  is  the  great  distance  from  the  coasts  wldch 
renders  it  difiioult  to  decide  this  question.  But  scarcely  has  the  air  come  in  contact 
with  the  naked  rock,  when  in  the  northern  climates  there  is  formed  upon  its  surfitce 

* 

•  Himilton's  Works,  p.  33,    Biydone's  Tour,  vol.  i.  p.  116. 
f  Senebier^  Cncyl.  Method.  Veget  PhysioL  vol.  i. 

t  Schrader,  deux  Mimoires  €ouroiin€i  sur  h  nature  des  parties  terreuses  des  plantes,  Ber- 
lin, 1800.  (in  Germ.)  ^ 
S  Experiences  de  Fourcroy  de  Giobert,  kc,  Encycl.Nat  Physiol.  Vc|^t.  Vol.  i,  p.  9f6. 
I  Lampadiufl,  Samkuifi:  praktischer  AbhsncU.,  iii.  p.  187.    Davy^  Nicholson^  vol.  ii.  No.  7t. 
^^*    Mjcie  «nd  RussJ,  PhUosoph.  TsaoMCt,  VoL  Ixxx.  and  Ixxxi. 
Humboldt,  AphorijUDi  p,  105|  lOa.               «•  Linnasuf»  AmcimUI.  acad,  voL  iv*  p.  ^ 
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a  neUiiroik  of  tufted  direads,  which  a{^)ear  to  the  unassisted  eye  like  eoloured  spots^ 
Some  of  them  are  bordered  by  lines  bending  outwards,  sometimes  single,  sometimes 
double;  others  are  cut  by  furrows  which  cross  each  other.  As  they  grow  older,  their 
bright  colour  darkens ;  the  yellow,  whiph  shone  even  to  a  great  distance,  changes 
into  brown,  and  the  bluish  grey  of  the  lepraria  insensibly  acquires  a  tint  of  a  dusty 
black.  The  extremities  of  the  older  coverings  approach  and  mingle  together ;  and 
upon  this  dark  ground  are  formed  new  lichens  of  a  circular  form,  and  of  a  dazzhng 
whiteness.  It  is  thus  that  an  oiganic  net-work  is  wrought  in  successive  layers. 
Where  the  majestic  oak  now  raises  its  aerial  head,  slender  Uchens  once  covered  the 
bare  rock.  Moss,  grasses,  herbaceous  and  shrubby  plants,  fill  up  this  long  interval, 
the  duration  of  which  cannot  be  calculated :  In  the  torrid  zone,  the  portulaca,  the 
gomphrena,  and  other  low  plants  inhabiting  the  shores,  supply  the  place,,  and  pro- 
duce the  efiecta  of  the  lichens  and  mosses  in  the  northern  climates.'* 

This  interesting  observation  tends  to  estabUsh  certain  epochs  in  the  history  of  the 
successive  propagation  of  the  plants  which  now  cover  the  earth :  Without  doubt, 
where  vegetation  had  already  thrown  her  verdant  mantle  over  the  primary  and 
secondanr  mountains,  the  ternary  lands  might  still  be  seen  scarcely  dried,  covered 
with  muddy  slime,  and  sown  with  some  languishing  plants,  rushes,  mosses,  and 
thick  bushes  of  osier  and  willows.  The  Greeks  alleged,  that  men,  animals,  and 
plants,  inhabited  the  mountains  long  before  they  spread  themselves  over  the  plains, 
and  along' the  coasts.* 

Tacitus  describes  Germany  as  full  of  inaccessible  marshes,  which  are  |  ^^^  ^>^ 
now  in  a  9*eat  measure  dried  up-  Rudbeck  hin^self  admits,  that  accord-  |  Sr^^Znu. 
ing  to  the  tradition  of  the  country,  the  low  parts  of  Scandinavia  presented  the  same 
aspectif  Thus,  history  appears  to  confirm  the  hypothesis  so  ingeniously  developed 
by  Lacepede  and  Ramond;|  according  to  which,  we  ought  to  look  upon  the  great 
chains  of  mountains  as  so  many  centres,  whence  vegetable,  as  well-as  animal  popu- 
lation, was  scattered  over  the  rest  of  the  globe. 

In  truth,  the  chains  of  the  Alps  of*  Mount  Atlas  and  Mount  Taurus,  the  central 
uplasd  plain  of  Asia,  that  of  southern  Africa,  the  Andes,  the  Allegany  mountains, 
seem  to  be  the  native  land  of  the  vegetables  which  coyer  the  countries  lying  at  their 
base.  To  tl^ese  grand  centres  of  the  vegetable  kingdom,  the  progress 
of  discoveiy  will,  ere  long,  add  the  upland  plains  or  chains  of  mountains 
which  are  supposed  to  occupy  the  interior  of  New  Holland  and  the  north-west  parts 
of  Americat 

It  would,  we  conceive,  be  extremely  unwarrantable  to  reduce  these  centres  of 
vegetable  and  animal  life  to  one  single  centre,  as  has  been  attempted  by  several  phi- 
losophers, led  away  by  an  undue  regard  to  mythological  traditions,  or  to  their  own 
interpretation  of  the  sa(»'ed  records.  Could  the  organic  energy  by  which  matter  was 
animated,  have  acted  originally  only  upon  one  point  of  the  globe  1  Would  not  nature, 
upon  the  banks  of  Senegal)  have  exercised  the  same  power  as  upon  the  shores  of  tho 
Ganges?  Why  should  com  have  sprung  up  in  Tartary  before  it  grew  in  Europe? 
Why  have  not  Spain  cuid  Italy  produced  wild  ohves,  when  Persia,  which  is  much 
colder,  is  covered  with  them?  The  pretended  migrations  of  plants  are 
very  much  exaggerated.  We  are  willing  to  suppose,  for  example,  that 
Hurope  has  received  wheat  and  barley  from  Tartary,  the  walnut  tree  from  Persia,  the 
ohve  from  Syria,  the  vine  from  the  borders  of  the  Caspian  Sea:  in  short,  we  accu- 
mulate historical  proofs,  to  show  that  all  our  useful  plants  come  from  Asia;§  but  all 
these  observations  of  the  ancients  relate  only  to  the  cultivation  of  a  plant,  and  not  to  its 
origin*  Lucullus,  without  doubt,  was  tho  ^rst  who  brought  from  Cerasus,  in  Pontus, 
the  cherry  trees  since  cultivated  in  Italy;  but,  in  relating  this  fact,  Pliny  tells  us  that 

*  Plat  de  Leg.  iii.  Oper.  il.  p,  677.  Edit.  Berran.  Aristot  IC^teorol.  ii.  13.  Strabo.  Geog. 
L  and  iii.  4^,  ed.  Caa. 

t  Kudbeck,  Allan tica,  i.  p.  45.  Torfaci.  Hist.  Norweg.  i.  p.  111. 

i  Memoiret  de  I'Institut  et  Annales  du  Museum. 

i  Hejne,  Opusc.  Acad.  vol.  i.  p.  330-383.  Linn^,  Coloniac  Plantarum,  &c.  Sprengel  cil^ 
par  Ilamboldt,  Tableaux  de  la  Nature*  i.  Dureau  de  la  Mall^  Aper^u  de  rOrigioe  des  Plap- 
left  C^r^«les,  Annales  des  Yoyi^cSf  x.  321|  m- 
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liie  cherries  of  Lushania  were  the  most  esteemed  in  Belgic  Ckul,  and  tbat  Maeeio- 
nia  produced  a  particular  kind.*  Would  he  have  spoken  in  this  manner^  hud  ^ 
cherry  trees  of  Macedonia  and  Lusitania  heen  propagated  from  those  of  PantoBl 
The  same  author,  however,  seems  to  allow  that  the  vine  was  indigenous  to  GcuiLf 
Ancient  traditions  concur  in  ascribing  the  cultivation  of  wheat  to  Sicily  or  to  Attica, 
a  cultivation  contemporary  with  the  first  attempts  at  legislation.^  A  kind  of  lye, 
known  under  the  Celtic  name  of  Arinca,  from  which  the  term  used  in  Dauphisy, 
"Riguet,**  is  derived,  was  a  native  of  GauL§ 

These  examples,  which  it  were  easy  to  multiply,  prove  that  the  farinaceous  plants, 
and  in  general  the  vegetables  of  Europe,  may  dispense  with  the  honour  of  a  foreiga 
ori^n.  On  the  other  hand,  we  cannot  deny  that  the  migrations  of  man  have  a  an- 
gular influence  upon  the  geographical  extension  of  plants.  Not  only  has  man  iiiteih 
tionally  carried  the  cofiee-tree  from  Arabia  to  the  West  Indies,  and  the  potalo  from 
America  to  the  shores  of  Europe,  but  even  the  accidental  introduction  of  a  fbragn 
grain  into  a  bale  of  merchandise,  has  propagated  many  plants  from  the  Brazils  to  &e 
environs  of  Lisbon,  and  some 'of  these,  in  their  turn,  from  Portugal  to  the  coasts  m 
the  neighbourhood  of  Falmouth  and  Plymouth,  in  England. 

Sodriiie  I  Thef'e  are  in  the  dissemination  of  plants  several  singularities  difficdt 
*'*°^  I  to  account  for  and  even  to  define.  Some  plante  appear  to  live  in  societ]r, 

and  occupy  exclusively  large  tracts  of  ground,  from  which  they  banish  all  othfir 
vegetables.  We  can  trace  tiiroucfa  Jutland,  Holstein,  Hanover,  Westphalia,  ud 
Holland,  a  long- chain  of  hills,  fenSraly  covered  with  common  heath,  and  the  JBiica 
tetraHx.  The  farmers  have  opposed  for  centuries,  but  with  little  success,  the  inroads 
o(  these  vegetable  hosts.  || 

It  is  singular  that  the  genus  called  Erica,  is  found  only  upon  one  side  of  our 
planet  Of  the  137  species  of  heaths  at  present  known,ir  tiiere  is  not  even  oae  to 
be  met  with  in  the  new  continent5  from  Pennsylvania,  and  the  coast  of  Labrador,  to 
Nootka  and  Alaschka.  They  appear  even  very  rare  in  Asia.  We  see,  at  other 
times,  very  singular  leaps  or  intervals  in  the  distribution  of  plants.  Most  of  tlto 
forest  trees  of  Europe,  and  even  those  which  are  the  hardiest,  disappear  towards  the 
Vralian  mountains,  and  particularly  towards  the  banks  of  the  Tobolsk  and  the  irtyoh; 
they  do  not  grow  in  Siberia,  although  under  the  same  dimate.  The  oak,  the  not 
tree,  and  the  wild  apple,  are' subject  to  this  common  law.  In  vein  should  we  search 
for  one  plant  of  them  from  the  Tobol  to  the  Daouria.  The  two  first  of  these  trees, 
however,  reappear  suddenly  upon  the  banks  of  the  Argoim  and  the  Amur ;  the  last 
occurs  anew  in  the  Aleutian' Islands.** 

These  remarks  will  have  shown  how  difRcult  it  is  to  mark  with  ezaetness  the 
regions  of  botanical  geography,  a  subject  which,  besides,  appears  to  belong  to  tint 
part  of  our  work  which  contains  a  particular  description  of  the  different  comrtries. 
We  must  here  confine  ourselves  to  a  brief  sketch  of  the  general  appearance  and  the 
advantages  of  vegetation  in  the  different  zones  of  the  globe. 

The  frozen  zone  contains  few  species^  but,  as  in  the  short  career  of 
the  Polar  summer,  vegetation  is  very  rapid,  these  species  compreheod 
a  greater  number  of  individuals  than  is  commonly  imagined.  The  verdure  of  the 
Polar  summer  is  confined  to  the  hills  which  have  a  southern  exposure ;  though  ex- 
tremely short-lived,  it  is  sometimes  very  brilliant.  Besides  mosses  and  lichens,  we 
perceive  ferns,  creeping  plants,  and  bushes  with  berries,  such  as  the  currant,  the  Ao- 
bus  chameemorus,  the  Rubus  areticus,  and  the  different  sorts  of  Yaccinium,  tftie 
resources  and  the  luxuries  of  Siberia  and  Lapland.  No  where  else  are  these  GrmtB 
more  abundant,  or  possessed  of  a  Qner  flavour.  The  fro&en  zone  also  admits  «f 
some  trees,  particularly  the  birch  and  willow ;  but  they  remain  always  dwar^  nev^r 
growing  higher  than  one  or  two  feet.  Such,  however,  is  the  privilege  of  the  cHmale 
of  Europe,  that  Lapland,  which  is  almost  entirely  situated  in  the  frozen  zone^ 
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•  Plin.  lib.  XV.  cap.  25.  ,         t  W.  Plin.  xiv.  3, 9. 

^  Pausan.  in  Arcad.    CalKro.  Aymn.  in  Cerer«    Plin.  ni.  56,  ^  Plin.  xviii.  8. 

I  UumboMt,  Tableaux  de  la  Nature,  ii.  47. 

^  There  are  upwards  of  four  hundred  aorta  or  varieties.    T. 

\*  G^orgi,  DctcriptioB  de  U  Buwie»  iii«  tome,  4fi  partie,  p.  lOlS,  et  5"  partie,  p.  1301, 1305. 
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duces  rje  and  leguminous  plants,  and  would,  according  to  De  Hermelin,  have  sup- 
ported fine  forests,  if  an  unwise  economy  had  not  procured  their  destruction.  As 
the  mosses  and  lichens  of  Iceland  and  Greenland  are  found  upon  the  Alps  and  Py- 
renees, it  may  be  said  that  the  frozen  zone  possesses  no  species  peculicu'  to  itself. 

The  northern  temperate  zone  may,  with  relation  to  the  vegetable 
kingdom  be  divided  into  two  parts  ;  but  the  limit  of  these  demi-zones 
varies  according  to  local  climate  from  the  50th  to  the  40th  parallel  of  latitude. 

Upon  the  boundary  of  the  temperate  and  frozen  zone  begins  the  perpetual  verdure 
of  the  pine  and  the  fir,  trees  aUke  distinguished  for  the  almost  crystallized  regularity 
of  their  form,  and  for  retaining  their  vital  warmth  amidst  the  chilling  rigours  of  win- 
ter; resembling  in  this  latter  circumstance  the  natives  of  the  soil,  whose  moral  re- 
sources have  surmounted  all  the  disadvant£iges  of  then-  ungenial  climate.  Several 
fruit  trees,  the  apple,  the  pear,  the  cherry,  and  the  plum,  and  certain  vegetables, 
such  as  cabbage,  pease,  and  radishes,  grow  better,  or  are  more  cultivated  in  the 
northern  half  of  the  temperate  zone.  Flax  and  hemp  are  indigenous  to  it.  The 
verdure  is  more  brilliant  there,  particularly  in  the  regions  adjacent  to  the  ^a.  As 
we  advance,  the  oak,  the  maple,  the  elm,  and  the  lime,  gain  the  superiority  over  the 
pine  and  the  fir.  The  more  delicate  fruits,  such  as  the  olive,  the  lemon,  the  orange, 
and  tiie  fig,  and  amongst  the  wild  trees,  the  cedar,  the  cypress,  the  cork,  more  espe- 
cially belong  to  the  most  southern  part  of  the  same  zone.  There  is  even  a  percep- 
tible difference  in  the  cultivation  of  vegetables  beyond  and  within  the  46th  degree. 
JBeiins,  lentils,  and  artichokes,  appear  indigenous  to  the  south  of  this  line ;  the  onions 
there  have  less  pungency.  Truffles  and  many  other  delicate  or  aromatic  vegetables, 
do  not  come  to  the  same  perfection  to  the  north  of  this  parallel. 

The  vine  and  the  mulberry  occupy  the  space  between  the  SOth  and 
50th  parallels;  we*  may  even  say,  that  if  the  vine  has  followed  civiliza- 
tion to  the  50th  degree  and  beyond  it,  it  is  only  in  France,  in  Germany,  and  in  Hun- 
gary, a  part  of  the  globe  too  small  to  be  considered  otherwise  than  as  an  exception. 
The  true  coimtry  of ^  the  vine  Is  to  the  southward  of  the  46th  degree.  The  people 
who  live  to  the  north  of  this  parallel  extort  from  the  soil,  by  the  application  of  labour 
and  of  skill,  what  natiure  lavishes  away  with  spontaneous  profusion  on  the  ignorance 
(^  the  vine-dressers  of  Italy,  and  the  indolence  of  those  of  Spain,  Peaches,  apri- 
cots, almonds,  quinces,  chesnuts,  and  nuts,  are  equally  injured  in  their  growth  a« 
they  approach  the  neighbourhood  either  of  the  tropic  or  of  the  polar  circle. 

Oats  and  barley  are  the  kinds  of  cprn  which  best  bear  the  cold;  bar-  caitivttioB of 
ley,  in  particular,  seems  to  lengthen  of  shorten  the  period  of  its  vegeta-  con**™'*™. 
ble  life  according  to  the  duration  6f  summer.  In  Lapland,  aild  at  Olekrninsk  in  Si« 
beiia,  it  ripens  in  seven  or  eight  weeks;  notwithstanding  this  astonishingly  rapid 
growth,  it  is  sometimes  overtaken  by  the  frost  of  the  Siberian  winter.^ 

Between  the  60th  and  40th  degrees,  the  more  fortunate  husbandman  fills  his  gra» 
Danes  with  rye,  wheat,  millet,  and  buck- wheat;  rich  in  these  treasures,  he  envies  not 
the  more  southern  climates  their  rice,  their  maize,  and  other  grain  of  a  similar  kindt 
Grain  of  this  descriptiouy  less  favourable  to  the  health  and  vigour  of  man,  cftni  how- 
ever, be  raised  in  the  latitude  of  50^ ;  but  a  wise  system  of  rami  economy  prefers  th^ 
Cloture  of  less  uncertain  crops. 

The  European  born  to  the  north  of  the  Alps,  is  ready  to  form  a  false  idea  of  the 
ehanuster  of  the  zone  lying  between  the  40th  and  the  25th  degrees  of  latitude,  Leav- 
lag  our  majestic  forests  of  oaks,  and  our  delightful  orchards,  where  his 
feet  have  been  accustomed  to  tread  upon  a  ver^iant  turf,  he  crosses  the 
Alps,  the  Cevennes,  the  Pyrenees,  and,  strack  with  the  naked  and 
scorched  appearance  of  Pfovence,  of  It^y,  or  of  Spain,  he  instantly  figures  to  him* 
self  beyond  the  Mediterranean  vast  seas  of  sand  in  Africa,  and  is  tempted  to  imagine 
that  all  this  zone  is  naturally  destitute  of  trees.  In  this  opinion  he  is  wrong.  It  i^ 
true  that  in  all  the  countries  adjacent  to  the  Mediterranean,  and  where  se(  ond^ry 
calcareous  earth  predominates,  a  part  of  the  surface  of  the  soil  is  computed  oplv  of 
barren  rocks.     The  beautiful  picturesque  appearance  of  Itaty  is  chiefly  produce t 

•  Gcbrgi,  DcBcription  de  la  Rusrie,  iii.  71^. 
Vol.  T.— -G  g 
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the  agreeable  contrast  which  is  presented  by  the  naked  rock,  and  the  lively  vegeta- 
tioa  scattered  here  and  there  over  the  surface :  but  wherever  this  rock,  from  being 
less  cracked  and  chinky,  retains  the  water  at  the  surface  of  the  ground,  as  is  thr  case 
upon  the  borders  of  the  enchanted  lake  of  Albano,  Italy  has  its  forests;  of  oaks  as 
branchy  and  as  green  as  those  which  we  admire  in  the  north  of  Europe.*  The  great 
deserts,  or  seas  of  sands  in  Africa,  present  merely  a  local  phenomenon,  and  one 
which  is  not  peculiar  to  the  zones,  since  similar  deserts  occur  in  Persia  and  Tartary, 
under  a  much  less  elevated  latitude.  If  we  admit  the  theory  of  M.  Deluc,  they  form- 
ed the  bottom  of  the  ancient  sea  of  the  globe. 

It  must,  however,  be  allowed  that  the  warm  temperate  zone,  or  that  from  the  40th 
to  the  25th  parallel,  presents  in  general  less  constant  humidity,  and  a  less  beautifd 
vegetation  than  the  cold  temperate  zone.  The  only  exceptions  occur  in  the  United 
States  and  in  China,  regions  where,  in  consequence  of  their  pecuhar  geographical 
situation,'!'  the  cUmate  of  the  cold  temperate  zone  and  that  of  the  torrid  zone  run  so 
much  and  so  frequently  into  each  other  as  to  produce  a  most  agreeable  mixture  of 
the  northern  with  the  equatorial  vegetation. 

The  torrid  zone  possesses  vegetable  wealth,  which  we  should  in  vain 
expect  to  realize  in  the  other  regions  of  the  globe.  It  is  in  that  zone 
that  the  most  juicy  fruits,  and  the  most  pungent  aromatics  arrive  at  perfect  maturity, 
and  vegetation  of  every  kind  is  distinguished  for  stateliness,  variety  and  splendour. 
There  the  glowing  beams  of  the  sun  raise  the  plant  into  a  shrub,  and  the  shrub  into 
a  tree.  The  simple  sap,  which  in  other  regions  merely  flows  in  the  veins  of  vege- 
tables, there  ripens  and  exudes  through  the  stem  under  the  form  of  balms,  gums, 
and  juices,  which  either  form  powerful  remedies  against  the  attacks  of  disease,  or 
gratify  the  fastidious  and  stimulate  the  blunted  taste  of  the  voluptuous  European. 
What  a  paradise!  if  we  could  but  transport  thither  civilization  and  morahty.  It  is 
there  that  the  ground  produces  the  sugar-cane,  the  coflee-tree,  the  palm,  the  bread- 
tree,  the  pisang,  the  immense  baobab,  the  date,  the  cocoa,  the  vanilla,  the  cinnamon, 
the  nutmeg,  the  pepper,  the  camphor-tree,  &c.  &c.  There  are  also  various  sorts  of 
dye-wood,  and  particular  kirids  of  com,  such  as  the  dura,  the  holcus;  the  cambu,  the 
kebru,  which  almost  exclusively  belong  to  the  torrid  zone ;  while  this  zone  is  not 
destitute  of  any  species  which  grows  under  a  less  warm  sun.  The  plant  which  in 
Siberia  vegetates  in  the  plain  is  found  at  the  highest  summits  of  the  mountains  under 
the  line,  and  the  sides  of  these  same  mountains  .  correspond  to  the  climate  of  the 
temperate  zone. 

The  appearance  of  vegetation  under  the  equator  enchants  the  ima- 
gination ;  it  is  there  that  plants  display  the  most  majestic  forms.  As  in 
the  frosty  regions  of  the  north  the  bark  of  the  trees  is  covered  with 
lichens  and  moss,  so  between  the  tropics  the  cymbidiutn,  and  the  fragrant  vaniUa 
adorn  the  trunk  of  the  anacardium,  and  of  the  gigantic  fig-tree.  The  fresh  verdure 
of  the  leaves  of  the  pothos  forms  a  contrast  to  the  flowers  of  the  orchis,  variegated 
by  a  thousand  diflerent  colours.  The  bauhinia,  the  climbing  passion-flowers,  as^  the 
banisteria,  with  its  flowers  of  gold,  twine  around  the  trunks  of  the  forest  trees.  Deli- 
cate flowers  spring  from  the  roots  of  the  theobroma,  as  well  as  from  the  thick,  hard, 
and  blackened  rind  of  the  gourd  and  of  the  gustavia.  In  the  midst  of  this  exube- 
rant vegetation,  and  this  confusion  of  chmbing  plants,  it  often  costs  the  naturalist 
trouble  to  ascertain  to  what  stem  the  leaves  add  flowers  belong.  One  single  tree, 
adorned  with  the  paulUnia,  the  bignonia,  and  the  dendrobium,  forms  a  group  of 
plants  which,  separated  from  one  another,  would  cover  a  considerable  space.J  In 
the  torrid  zone,  the  plants  which  are  most  abundant  in  juices,  present  a  brighter 
verdure,  and  larger  and  more  magnificent  leaves  than  in  the  northern  climates.  The 
vegetables  which  hve  in  groups,  and  which  render  the  countries  of  Europe  of  so 
monotonous  an  aspect,  are  very  seldom  to  be  met  with  in  the  equatorial  regions. 
Trees  twice  as  high  as  our  oaks  are  decked  with  flowers  as  large  and  as  beautSbl  as 

•  Humboldt,  Tableaux  de  U  Nature,  i.  20. 

t  Compare  Book  xvii.  p.  191. 

t  Humboldt,  Tableaux  dela  Nature,  ii.  60. 
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f>ur  lilies.  Upon  the  shady  banks  of  the  Madalena,  in  South  America,  grows  a 
cHtnbing  aristolochia,  the  flowers  of  which  are  four  feet  in  circumference.  Children 
amuse  themselves  by  covering  their  heads  with  them.  We  may  add  to  this  descrip- 
tion, the  gigantic  forms  of  the  baobabs,  whose  circumference  sometimes  extends  to 
80  ieetf  and  the  elegantly  bold  shape  of  the  eucalyptus,  and  of  the  gummy  palm 
trees,  which,  rising  to  the  height  of  from  150  to  180  feet,  form  aerial  porticoes  above 
the  forests. 

The  extraordinary  elevation  to  which  whole  tracts  of  country  rise,  under  the  tro- 
pics, and  the  cold  temperature  of  that  elevation,  present  to  the  inhabitants  of  the 
torrid  zone  an  extremely  singular  prospect.  Besides  the  groups  of  palm  and  ba- 
nana'trees,  they  see  also  around  them  the  vegetable  forms,  which  appear  to  belong 
only  to  the  regions  of  the  north.  Cypresnes,  iirs»  and  oaks,  barberries  and  alder  trees 
nearly  resembling  ours,  cover  the  mountainous  districts  of  the  south  of  Mexico  m 
well  as  the  chain  of  the  Andes  under  the  equator. 

The  southern  temperate  zone  should  now  terminate  the  phytographi-  The  ten^ 
cal  description  of  the  globe,  could  we  venture  to  assert,  that,  with  refer-  sooe. 
ence  to  vegetation,  such  a  zone  does  not  exist  It  appears  that  the  three  extremities 
of  America,  of  Africa,  and  of  New  Holland,  included  in  this  zone,  contain  only 
vegetable  colonies,  which  taking  their  origin  from  the  torrid  zone  of  each  of  these 
regions,  have  spread  themselves  towards  the  south.  It  is  therefore  probable  that 
the  vegetation  of  these  three  continental  extremities,  even  were  it  better  known  than 
it  is  at  present,  would  present  to  us  a  few  detached  local  scenes  rather  than  any 
general  picture.  .   ^ 
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SECTION  II. 

OF   THE   GEOGRAPHICAL   DISTRIBUTION   OF  ANIMALS. 

The  unknown  power  which  first  put  in  motion  the  springs  of  aaimal  i  o«Mni 
life,  and  which  continues  to  keep  them  in  play,  was  certainly  not  con-  |  ^**^"' 
fined  to  one  particular  region  of  the  globe.      Matter,  every  where,  must  have 
acquired  animation  at  the  sound  of  the  Creator's  voice ;  the  elementary  particles, 
while  attracting  each  other,  and  ranging  themselves  in  frbres,  muscles,  and  bones, 
muBt  have  every  where  presented  the  spectacle  of  that  sponta$ieous  gent'    spootuMoat 
raiiony  which  is  probably,  at  all  times,  ushering  into  existence  millions    >'°«'*'^^ 
of  aquatic  and  other  animalcules,  some  of  them  so  minute  as  to  appear  to  the  most 
powerful  microscope,  merely  as  a  small  point  or  globe,  destitute  of  organs.*     It  is 
difficult  to  conceive  that  there  exists  in  this  origined  tendency  of  matter  towards  or- 
ganization, differences  founded  upon  the  geographical  situation  of  places. 

Zoophytes  are  so  imperfectly  known,  and  so  difficult  to  class,  that  we  |  zoophytes. 
cannot  say  whether  each  maritime  region  possesses  any  species  peculiar  to  itself. 
Coral,  externally  an  animal  and  internally  a  rock,  madrepores,  and  millepores,  which, 
on  the  contrary,  have  a  stony  covering,  seem  to  exist  only  in  the  regions  adjoining 
to  the  tropics,  in  the  seas  warmed  by  die  rays  of  a  vertical  sun.    There  |  soMorconL 

*  Compare  Cuvier,  Tableau  EUmentaire  des  Animaux,  p.  663. 
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are  three  or  four  great  seas  of  coral  upon  the  globe :  first,  that  part  of  the  gfeat 
ocean  where  flat  islands  appear,  such  as  those  called  the  Friendly  Islands,   Not 
Caledonia,  the  Solomon  Isles,  or  Isles  of  Danger,  and  in  general  those  tracts  of  sea 
lying  between  the  different  parts  of  the  Oceanic  division  of  the  world.     It  is  there 
that  the  mariner  is  in  continual  danger  of  striking  against  some  rock  of  coral,  eboot- 
ing  perpendici^larly  up  from  an  immense  depth.     The  second  region  extends  from 
the  coast  of  Malabar  to  that  of  Madagascar  and  Zangucbar.     Our  MediterrBneas 
forms  the  third  region ;  but  the  valuable  coral  which  it  furnishes,  and  which  is  in 
great  request  from  Africa  to  Japan,  essentially  differs  from  the  coarse  substaAcea  of 
which  the  islands  m  the  southern  sea  are  composed.     The  Gulfs  of  Arabia  and  of 
Persia,  if  we  credit  the  ancients,  are  peopled  with  subterraneous  forests  of  Zoophy- 
tes.*    The  sea  of  the  Antilles,  and  the  Gulf  of  Mexico,  ought  to  contain  a  great 
many  madrepores.     But  who  is  sufliciently  acquainted  with  the  different  hohihunu, 
ftoT'StoneSy  medusae^  and  other  fugitive  embryos  of  aquatic  beings,  to  assign  to  theet 
their  native  region?     TheMndefatigable  voyagers,  Peron  and  Lesueur,  who  so  care- 
fully observed  the  changeable  and  delicate  form^  of  the  zoophytes,!  found  the  abode 
of  the  species  pyrosoma  confined  to  one  particular  region  of  the  Atlantic  Ocean; 
and  they  imagine  that  eacK  description  of  zoophyte  has  its  place  of  residence  deter- 
mined by  the  temperature  necessary  to  support  its  existence. 

Polypi.  I      The  ocean  alsp  contains  monsters,  which  it  is  dangerous  to  observe 

too  near.  When  shall  we  come  to  distinguish  the  different  kinds  of  polypi  <^  bydms, 
with  exactness  suflicicnt  to  determine  the  boundaries  of  the  tracts  which  they  respect- 
ively occupy  at  the  bottom  of  the  ocean?  We  think  it  probable  that  the  size  of  the 
polypi  varies  with  the  depth  of  the  seas  where  they  li^e.  If  we  certainly  know  that 
the  Straits  of  Messina,  and  the  English  Channel,  contain  some  which  have  arms  ten 
feet  long,  why  should  we  treat  as  fabulous  those  very  circumstantial  accounts,  both 
of  the  ancients^  and  the  moderns,§  which  speak  of  polypi  taken  in  the  Mediterranean, 
in  the  Atlantic,  and  in  the  Indian  seas,  whose  arms,  when  accurately  measured,  were 
found  to  be  from  30  to  40  feet  in  length!  Would  it  not  bo  consistent  with  the  mtea 
of  sound  criticisnii  to  suspend  our  judgment  respecting  the  monstrous  iroitraiMlJ  of 
Norwav,  said  to  be  half  a  league  in  length,  the  existence  of  which  several  respecteblef 
naturalists  have  conceived  to  be  established  by  recent  observations? 

Zoophytes  exhibit  the  first  actings  of  creative  power ;  they  may  be  considered  as 
confused  masses  of  beings,  animated  with  an  incipient  principle  of  4ife,  but  not  yet 
Monawae  existing  sepa^tely.     The  moUuacae,  whether  naked  or  testaceous,  have 

»*»«"••  acquired  a  real  individual  existence.    Accordingly,  their  diflerent  spedes 

belong  to  different  countries :  the  shells  of  Timor  are  met  with  upon  the  coasts  of 
New  Holland  only  as  far  as  to  the  south-west  point;  and  the  shells  of  Van  Diemao's 
land,  such  as  the  Halioiis  ^^qntea  and  the  PhaManelUu,  diminish  in  size  €U3  they  follow 
the  coasts  of  New  Holland,  to  king  George^s  Straits,  and  entirely  disappear  beyond 
them,^*  The  piana  marina,  whose  glossy  f^aments  outshine  silk,  thrives  only  in  the 
Indian  seas,  and  in  the  Mediterranean.  The  pearl  oyster  attains  perfection  no  where 
except  in  the  equatoreal  seas.  But  the  natural  arrangement  is  often  subverted;  the 
ships  to  which  the  shells  adhere,  transport  them  from  the. one  pole  to  the  other,  h  is 
in  this  way  that  the  waters  of  Holland  have  been  peopled  by  that  teredo  navalis 
which  is  so  destructive  to  vessels.ft 

The  calcareous  secretion  of  the  Zoophytes  is  rock  or  stone  the  very  moment  that 
the  animal  dies.  The  calcareous  secretion  of  testaceous  molluscae  or  shells,  forms 
rock  only  when  decomposing.     The  structure  of  corals  and  madrepores  is  grained, 

•  Plin.  Hist  Nat  xiii.  25. 

f  Voyages  aux  Terres  Australes,  i.  492,  et  1' Atlas,  pi.  xxix. — xxxi. 

i  Plin,  IX.  30.  Aelian  Hist.  Nat   xiii.  6 

§  Aldrovand,  de  Molluscis,  part  vii.  c.  2.  Johnston,  de  Exanguib.  Aquat  ib.  i.  tit.  3.  c.  1. 
Swediaur,  Journal  de  Physique,  1784,  vol.  ii  p.  284.  sqq,  ' 

I  See  the  article  Norway,  in  this  work. 

1  Bosc.  Hist.  Nat.  des  Vers,  i.  p.  36.  Montfort,  Histoire  des  Mollusques,  ii.  7U  1^  ^^$* 
Pennant,  British  Zoology,  iv.  tab.  28  fig  44. 

••  P€ron  et  Lesueur,  Annates  du  Museum  d'Uistoire  Naturelle,  xr. 

t  ScUn,  Nat,  Hilt  tcrcdia  Utrecht,  1733. 
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that  of  sheik  is  lamdlated  or  stratified.     These  animals,  from  their  being  destkuie 
ef  seoflibilityi  seem  closely  alUed  to  the  mineral  kingdom. 

We  BOW  advance  to  another  order,  which  may  be  viewed  as  belonging  to  the  vege- 
table kingdom, — the  order  of  insects,  in  which  worms  occupy  the  bottom  of  ihe  scale. 
Injects  which,  as  they  pass  trough  the  states  of  larva  and  chrysalis,  Qeo^r«|»hiesi 
remind  us^of  the  successive  development  of  roots,  stalks,  and  flowers;  nSSeSu^***"  ^^ 
insects,  which  may  be  termed  winged  and  animated  flowers,  indicate  already,  in  their 
complicated  organization,  some  obscure  traces  of  sensibility,  although  irritability  still 
piedominates.  It  is  in  the  midst  of  the  most  exuberant  vegetation — it  is  in  the  torrid 
zone — that  the  strongest  and  most- splendid  insects  are  to  be  seen;  such  as  the  but- 
terflies of  Africa,  of  the  East  Indies,  and  of  America,  whose  brilliant  colours  rival 
the  lustre  of  metals.  There  also,  and  particulariy  in  South  America,  the  forests, 
peopled  by  millions  of  glow-worms,  present  to  the  eye  of  the  benighted^traveller  the 
scene  of  an  immense  conflagration.  The  termes  of  Africa,  named  also  the  White 
Ant,  builds  soHd  hillocks ;  and  the  spider  of  Guyana  attacks  even  birds  with  success. 
The  Unmlus  gigasy  the  largest  of  ail  aquatic  insects,*  is  also  an  inhabitant  of  the 
equator,  as  its  vulgar  name,  the  Crah  of  the  MoluccaSy  indicates.  Certain  kinds, 
such  as  gnats,  bees,  and  flies,  appear  to  be  equally  distributed  over  the  whole  of  the 
globe.  The  short  polar  summer  hatches  a  multitude  as  innumerable  as  the  beats  of 
the  torrid  zone :  the-  musquito,  which  torments  the  travellef'  on  the  banks  of  the 
Oronooko,  resembles  that  which  buzzes  in  Lapland.  Wherever  man 
hem  not  drained  the  marshes,  and  cleared  the  forests,  insects  reign  with 
resistless  sway*  History  has  recorded  several  examples  of  Xowns  and 
countries  rendered  uninhabiteble  by  the  multitude  of  bees,  wasps,  or  gatAs.'f  Armies 
and  whole  tribes  have  been  compelled,  to  fly  before  these  feeble  insects,  rendered 
hivincibie  by  their  numbers. 

The  secretions  of  insects  do  not  resemble  substances  of  the  mineral  kingdom,  like 
those  of  the  zooph3rte8  and  moUuscse;  they  have  the  character  of  vegetable  juices. 
But  these  secretions,  as  well  as  those  of  the  polypus  coral,  appear  to  be  the  eflect  of 
blind  instinct,  rather  than  of  sensations  similar  to  those  of  the  more  perfect  animals. 
The  admirable  industry  of  the  b^e  is  not  to  be  ascribed  to  the  actmg  of  a  free  and 
separate  will. 

The  orders  of  zoophytes,  moUuscoe,  and  insects  advancing  gradually  in  perfection , 
comprehend  animals  with  white  bloody  and  no  veriebrdey  and  which,  having  few  or  no 
organs  of  sensibility,  appear  to  constitute  in  the  animal  kingdom  a  sort  ofhemisphcrc 
•diametrieally  opposite  to  that  of  animals  "toith  verttbrtte  and  red  blood. 

This  second  series  of  tiie  animal  kingdom  commences,  Hke  the  first,  in  the  bosom 
of  the  ocean,  that  cradle  of  all  primitive  organizations. 

Fishes,  although  occupying  the  lowest  degree  of  the  scale,  are  com-  |  Fuhes. 
pletely  distinguished  firom  inorganic  nature;  they  display  the  commencement  of  an 
internal  ossification,  mixed  indeed  with  some  traces  of  those  external  secretions, 
those  solid  coverings,  which  belong  to  animals  destitute^of  vertebrae.  Fishes,  having 
neither  the  blind  insdnct  of  insects,  nor  a  high  degree  of  the  voluntary  instinct  of  the 
Sftammiferous  tribes^  appear  inferior  even  to  several  white  blooded  animals,  altliough 
they  form  part  of  an  order  superior  to  that  -  to  which  these  animals  belong.  The 
animal  kingdom  does  not  present  to  our  view  one  unbroken  progressive  series,  but 
two  great  series^  each  composed  of  several  progressive  orders ;  so  that  the  gradations 
in  improvement  of  organization  are  not  continued  from  genus  to  genus  regularly 
through  the  scale,  but  only  from  the  whole  of  one  order  to  the  whole  of  another. 

The  want  of  activity  which  we  have  just  remaijted  in  fishes,  renders  it  probable  , 
that  every  basin  of  the'  ocean  has  its  particular  tribes,  which  are  bom  and  die  there  : 
we  know  the  stations  of  some  species  of  fishes.     Thus  the  cod  which 
are  distributed  over  all  the  northern  seas,  between  Europe  and  America, 
congregate  chiefly  upon  the  great  banks  of  sand  to  the  south-east  of  Newfoundland. 
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*  Cuvier»  Tableau  El^mentaire,  453. 

i"  Herod,  v.  10.    Plin.  viii.  39.5.S     iBIiant  xvii.  3S%    Pausan,  in  Achaicis.     ComparCi  Bo- 
^uutf  Hierozoicon*  \,  iv.  c  13.  voL  u.  p.  539, 9gq, 
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remove  from  the  ridges  of  the  Alps.  '  The  sea  eagle,  or  ospray,  is  perhaps  dtstti- 
buted  over  the  whole  of  the  globe.  In  the  natural  order  of  Passeres,  travellen 
often  err,  by  confounding  the  foreign  species  with  those  of  Europe — thus,  the  Caiaot 
of  Africa  and  India  diifer  from  our  ravens,  and  the  Memakins  of  America  are  Dot 
our  tom-tits,  though  possessing  some  traits  of  resemblance.  The  tonid 
zone,  also,  exclusively  contains  the  various  species  of  ParroqveUy  com- 
moa  in  America,— of  Cockatooa^  found  only  in  the  East  Indies, — of  LortBj  most 
beautiful  in  the  islands  to  the  south-west  of  Asia,-^and  of  Araa^  which  last  are  aU 
from  America.  The  celebrated  Bird  of  Paradise  is  never  met  with  beyond  the  UmiU 
of  a  very  narrow  re^on  of  the  torrid  zone,  that  is,  New  Guinea,  and  the  neighbour* 
ing  islands.  Of  the  birds  which  cannot  fly,  every  equatoreal  region,  insulated  by  the 
jiea,  has  produced  its  particular  kinds:  The  Ostrich  of  Africa  and  Arabia,  the  cas- 
siowary  of  Java,  of  the  neighbouring  islands,,  and  of  New  Holland,  ^nd. the  Touyot 
or  Ostrich  of  Brazil,  exhibit,  in  very  distinct  species,  the  same  general  features  of 
organization.  The  smaller  birds  in  the  tropical  countries  are  adorned  with  the  most 
splendid  colours,  their  plumage  vies  with  the  metallic  brilliancy  of  the  insects  in  the 
same  zone. 

Birds  of  die  I  The  temperate  zone  of  birds  reaches  in  our  hemisphere  from  the  30tli 
wBeT*^  I  to  the  60th  parallel.  Within  these  boundaries  the  various  kinds,  and 
even  some  species,  are  no  longer  confined  to  regions  distinctly*  marked,  and  have  no 
particiikir  fixed  countries.  Besides,  man  has  either  transplanted,  or  drawn  in  his 
train  with  him,  as  he  wandered,  several  species  previously  to  be  found  in  one  par- 
Aiuuwimigrs.  I  ticular  country.  The  most  remarkable  geographical  phenomemm  ia  th« 
«MB**  I  annual  migration  of  swallows,  of  storks  and  cranes,  which,  at  the  ap- 

proach of  winter,  abandon  the  northern  countries  of  Europe  to  visit  Italy  and  Spaiii» 
and  even  Africa.  Some  species  of  ^swallows  pltroge  themselves  into  lakes  and 
marshes,  where  they  remain  in  a  dormant  state  during  the  winter.^ 

The  fVozen  zone  has  few  species  pecuUarly  belonging  to  it;  amongst  these  is,  the 
AfMs  molU»sima,  whose  nests  furnish  the  eider  down.  But  we  shooU 
consider  this  aquatic  bird  rather  a^  frequenting  the  shores  of  the  firoBea 
seas.  The  Strix  lapponicusj  and  the  Tetrao  lagopus,  live  upon  mountains  coveted 
\rith  perpetual  show. 

seabirdi.  |  Each  grand  maritime  division  of  the  globe  has  its  pecidiar  hinb. 
The  Albatroa  flits  along  upon  the  waves  as  soon  as  we  approach  the  40th  parallel  of  lati- 
tude. The  sea  swallows,  and  the  tropical  burds,  never  forsake  the  torAd  zone ;  their 
species  probably  differ  from  the  one  ocean  to  the  other.  The  Penguin  of  tiie 
Northern  Pole  differs  from  the  Manchot  of  the  South  'Seas.  These  birds  without 
wings,  may  be  considered  as  the  last  and  lowest  of  the  order  to  which  they  beioi^. 
qndmpedfl.  |  We  now  come  to  an  order  of  animals  much  more  perfectly  orgauzed 
than  any  of  those  which  we  have  hitherto  considered.  It  is  particularly  interesting 
to  observe  the  geographcial  distribbtion  of  the  various  kinds  of  quadrupeds  in  tiie 
different  zones,  and  on  the  two  continents.  This  ^inquiry  has  already  thrown  great 
light  upon  the  history  of  the  earth,  and  is  connected  also  with  the  history  of 

man.f 

In  the  migration  of  animals,  we  have  not  so  much  to  attend  to  their 

'active  power,  or  the  energy  of  their  organs,  as  to  what  may  be  termed 

their  passive  power ,  or  their  capacity  of  resistinc;  changes  of  temperature.     Fre* 

quently,  out  of  a  whole  genus,  one  spepies  only  is  endowed  with  this  capacity.  Another 

species  of  animals  again  owes  its  extensive  distribution  solely  to  the  care  of  mai^ 

who  knew  how  to  master  it,  and  who  carried  it  along  with  him  to  the  very  extremities 

ef  the  globe.     The  external  organs  of  animals  undergo  great  changes,  merely  in 

consequence  of  their  domestications—difference  of  climate  produces  others  not  leMi 

remarkable.     As  to  the  wild  animals,  they  are  directed  in  their  migration,  by  ths 

abundance  or  the  scarcity  of  food.     The  carnivorous  ones  find  ahnost  every  wJie» 

their  natural  food,  and  when  it  fails  them,  they  have  recourse  to  vegetables;  for 

•  Compare  Guenau,  in  BuflTon  Histoire  des  Otseaux,  vol.  xvii.  p.  857.    Daines  Barrin^oo* 
''^elbnies,  p.  225.     Mem.  of  the  Atnerican  Academy  of  Dnston,  i.  p.  494;  ii.  p.  93,  ^77. 
Zimmerman,  Geographical  Zoology,  3  vol.  in  8vo.  1768,  in  German. 
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diis  reftsoii  they  nnist  have  spread  ihemsetves  to  a  great  extent.  Those  wlA6h  can- 
not support  great  cold,  have  been  unaMe  to  cross  fitna  the  old  to  the  new  continent, 
because  the  only  diract  mode  of  communication  between  these  two  continents,  is  Uial 
fimiished  bj  the  arctic  ice.  There  are  many  different  species  of  animals,  whose  re-' 
sideiice,  history  proves  to  have  anciently  been  in  much  colder  climates  than  those 
which  they  now  inhabit:  Sometimes  the  continual  inroads  of  man,  have  either  de- 
stroyed them  or  driven  them  away :  Sometimea  the  promss  of  agricukure,  by  clearing 
the  forests,  has  bereft  them  at  onceof  their  range  fbr  food,  and  their  |dace  of  shelter. 

Several  quadrupeds,  by  their  almost  general  distribution,  baffle  every 
attempt  at  geographioal  classification.  These  quadrupeds  are  other  in 
a  state  of  domestication,  such  as  the  dog,  the  cow,  the  sheep,  the  goat,  the  horse,, 
the  IBS,  the  pig,  and  the  cat;  or  in>a  wild  state,  as  the  fox,  the  bear,  the  hare,  the, 
rabbit,  the  stag,  the  deer,  the  squiirel,  the  rat,  the  mouse,  and  the  ermine.  Amongst 
these  animals,  however,  there  are  some  which  do  not  live  in  the  frosien  zone. 

The  Dog  J  the  faithful  companion  of  man,  has  followed  him  into  every  I  Thtd^ 
climate;  in  may  countries  he  is  the  ohly  domestic  animal,  and  supplies  me  place  of 
the  horse  and  the  ox.     Towards  the  equator,  as  well  as  towards  the  pole,  he  loses 
his  voice ;  his  biurking  degenerates  into  a  growling  noise.    This  species  is  distributed 
as  far  as  New  Holland.* 

The  Ox  lives  as  far  as  the  64th  degree,  and  in  Lapland  even  under  |  tiwok. 
the  71st.  This  animal  appears  to  be  a  native  of  the  warmest  part  of  the  temperate 
sone  of  the  old  continent ;  it  is  there  that  he  attains  the- greatest  degree  of  strength 
and  courage.  But  in  the  more  humid  and  cold  climates,  as  GalKcia,  Hobtein,  and 
Iceland,  the  ox  grows  much  larger,  and  the  cows  give  more  miOc  In  Iceland,  it  is 
in  the  valleys  lying  to  the  north,  and  under  the  65th  degree  of  latitude,  that  the  cat- 
tle thrive  best.  The  cows  there  have  no  horns,  but  3deld  abundance  of  milk.  The 
ancient  Icelandic  colony  in  Greenland,  exported  butter,  sah-beef,  and  hides.!  The 
benevolence  of  Providence,  by  rendering  this  most  useful  species  capable  of  sup- 
porting almost  every  cHmate,  has  thus  enabled  it  to  follow  man  to  the  remotest . 
boundaries  of  animated  nature. 

The  Skew  and  Hie  Geal  equally  support  the  polar  cold  and  the  heat  |  tim  dwe^ 
of  the  torrid  zone.  Goats  are  very  numerous  in  Norway  and  in  Iceland.  The 
origmal  race  of  sheep,  the  Ar^diy  or  the  MouJUm,  still  exist,  if  we  may  credit  Zim- 
inermann,  in  all  the  great  mountains  of  the  two  continents.  The  C&pricomy  and  the 
Shtx^  or  WUA  Ooaty  which  are  the  ancestors  of  the  common  goat,  inhabit  the  highest 
awtimits  of  tlie  two  continents. 

The  Horse^  which  did  not  exist  in  the  new  continent  before  the  arrival  |  TWhone. 
of  £Hn^>ean0,  is  spread  in  Europe,  and  in  Iceland,  as  far  as  beyond  the  polar  circle. 
Id  Asia,  the  horse  is  scait^ly  found  beyond  the  64th  parallel;  in  America,  the  race 
bas  spr^ul  to  the  comitry  of  Patagonia,  the  dtmate  of  which,  under  the  50th  degree 
of  south  latitude,  answera  to  the  cUmates  of  the  northern  hemisphere  lying  under  the 
60tfaparalleL 

It  appears  to  us,  that  there  were  in  the  old  continent  at  least  three  oru 
ffwa/  raceB  of  horses.  The  first,  and  the  best  proportioned,  was  origi- 
aiUy  spread  between  the  40th  and  55th  parallels,  and  probably  came  from  Great 
Biiiiaria,  from  Persia,  or  even  from  Awa  Minor.  J  The  Tartar  steeds,  |  Fetmnmc 
and  tfioee  of  Poland  a^  Hungary,  seem  to  have  preserved  the  original  form  of  the 
breed.  In  countries  that  are  moderately  damp  and  cold,  and  where  there  is  rich 
pasturage,  this  race  has  become  larger  and  stronger.  The  forms  which  are  best 
<i«v^p«d  have  acquired  that  symmetiy,  and  that  noble  wariike  gait  which  mark  the 
Danbh,  Norman,  and  English  horses.  These,  however,  have  been  mixed  with  the 
Arabian  race.  The  third  variety  of  the  first  race  is  a  degenerate  breed,  produced  by 
the  deterioratmg  mfluence  of  a  climate  excessively  damp;  we  may  even  trace  the 
difenMit  degrees  of  this  degeneracy.     The  horses  of  the  country  of  Bremen  have 

•  Conines  Account,  &c.  p.  567. 

t  Spccnbim  regale,  188, 101, 200.  See  the  account  of  ancient  Greenland  in  our  first  volume 
t  See  the  pasaan^es  collected  torether  by  Bochart,    Hierozoicon,  b.  ii«  ch.  9. 
Vol.  I.— H  h 
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their  feet  worse  made  than  those  of  Holstein  and  Jutland.    As  we  proceed  to  Baut 
Friesland,  their  shape  grows  more  and  more  clumsy. 

Moomiitiior  The  second  race  is  small,  and  sometimes  almost  dwarfish;  its  charac- 
serSiM  MM.  teristics  are  a  compact  square  form,  endowed  with  great  strength,  and 
surprising  agflity.  It  appears  to  derive  its  origin  from  the  northern  upland  plakm  of 
Asia,  from  the  steppes  of  Kirguises,  although  Pallas  looks  upon  the  wUd  horses  c( 
these  countries  as  having  come  from  the  Studs.*  This  race,  according  to  some  «c- 
counts,  appears  to  be  spread  in  the  north  of  India,!  in  China,  and  in  the  islands  of 
Japan.  It  is  more  certain  that  the  breed  is  common  in  Russia  and  in  Scandinavia. 
The  Norwegians  mtroduced  it  into  Iceland  ^and  Scotland.     It  exisU  in  the  Dantah 

island  of  Zeeland.  _  _^._ 

The  third  race  of  horses  is  possessed  of  the  most  showy  properties, 
being  extremely  swift,  supple,  vigorous,  and  mettlesome.  We  mean 
the  Jlrab  raccy  which  undoubtedly  has  a  common  origin  with  that  of  Baibary,  if  it 
has  "hot  given  birth  to  it.  The  Andalusian  horses  are  its  lineal  descendants.  TIjc 
English  say  that  their  race  horses  are  directly  sprung  from  crossing  the  Arab  with 
the  Barb.  History  proves,  that  the  Romans,  the  Saxons,  the  Danes,  and  the  Nor- 
mans, by  introducing  into  Britain  the  various  races  of  their  respective  countries,  laid 
the  foundation  of  the  English  breed.  Private  persons  afterwards,  from  time  to  time, 
imported  Arabian  and  Barbery  stallions. 
ThetM.         |.   The  .^M,  though  far  from  being  reckoned  a  very  delicate  amroal,  d©cs 

not  support  cold  so  well  as  the  horse.  In  Europe,  it  is  rarely  seen  beyond  the  Bad 
parallel;  and  we  do  not  believe  that  it  can  propagate  at  60  degrees  of  latitude.  The 
climates  most  favourable  to  the  ass  are  those  between  the  20th  and  40th  parallels. 
There  he  grows  large  and  handsome,  is  lively  and  docile,  and  is  treated  with  kind- 
neBs.t  The  wild  ass  is  now  found  only  in  Tartary,  where  it  never  goes  beyond  the 
48th  degree  of  latitude. 

The  history  of  the  Ho^  throws  great  Kght  upon  that  of  man*  Tte 
foul  animal  is  to  be  met  with  throughout  the  whole  of  the  ancient  con- 
tinent, beginning  at  the  64th  parallel  of  northern  latitude.  The  wild 
hoar  is  not  found  beyond  the  60th  degree.  In  the  New  World  there  were  none  of 
these  animals,  previously  to  its  discovery  by  Columbus;  they  have  been  brought  inte 
it,  and  they  live  there  from  the  50th  nordiem  parallel  to  Patagonia.  The  hog  is  dis- 
tributed over  almost  all  the  islands  of  the  Great  Ocean,  where  it  is  the  chief  domes- 
tic animal.  Is  it  not  evident  from  this  single  fact,  that  the  islands  of  the  Pacific 
Ocean  have  received  their  inhabitants  from  the  south-east  of  Asia?  We  may,  with 
equal  justice,  conclude,  that  had  there  been  formerly  a  communication  between  Am^- 
rica  and  the  people  of  the  ancient  continent,  this  must  have  taken  place,  eith«-  at  a 
period  when  man  did  not  reckon  the  hog  in  the  number  of  domestic  animals,  or  un- 
der latitudes  more  northerly  than  those  in  which  this  animal  can  exist. 
The  OIL  I  The  Caty  now  distributed  over  the  whole  globe,  was  not  met  wi&  as  a 
native  of  America.  As  this  animal  must  have  always  accompanied  navigatinrs,  its 
original  absence  in  America  greatly  invalidates  the  pretended  accounts  of  the  Car- 
thaginians, and  especially  the  opinion  that  the  Japanese  maintained  frequent  com- 
mercial intercourse  with  the  north  west  of  America.  The  cat,  however,  existed 
upon  several  islands  of  the  Pacific  Ocean  before  the  arrival  of  the  Europeans. 

The  species  of  wild  animals  spread  over  all  the  climates  of  the  two  continents  are 
very  few;  it  is  even.doubtftil  whether  there  are  any,  except  those  which  have  bees 
introduced  into  the  new  world  by  man. 

Thefbx.  I  Of  all  wild  animals,  the  Fox  is  perhaps  the  most  extensively  dtslri- 
buted,  and  most  easily  assimilates  to  every  climate.  Vast  troops  of  foxes  inhabit 
Nova  Zembia,  and  the  shores  of  the  Frozen  Sea ;  and  they  are  not  less  nunoerous 
in  Bengal,  in  Egypt,  and  upon  the  coast  of  Guinea,.  The  New  Continent,  says  Zim- 
mermann,  is  filled  with  them,  from  the  northern  parts  of  Greenland,  under  the  78th 

•  P«11m,  Voyages,  i.  p.  376,  in  8ro.  f  Pennant,  Outlines  of  the  Globe,  ii.  239. 

i  De  Grandpr^,  Voyige  au  Bcngalc,  ii.  229.    Nicbuhr,  Description  de  FArabie.    Bochart, 
'Hierozoicon,  lib.  ii.  ch.  13. 
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degree,  as  &r  as  to  Mexico,  and  from  Mexico  along  the  Cordilleras  to  the  straits  of 
Magellan*  But  travellers  have  applied  this  name  at  random;  we  have  no  satisfac* 
tocy  proof  that  there  are  any  real  foxes  in  South  America. 

Animals  similar  to  the  Ilartj  are  found  equally  in  Siberia  and  on  the  I  t^  tevs^ 
banks  of  the  Senegal,  upon  the  coasts  of  Bafiin's  Bay,  and  all  over  the  New  Conti- 
nent. But  Bufibn  has  expressed  his  doubts  as  to  the  identity  of  the  American  hares 
with  those  of  the  ancient  continent ;  it  does  not  at  least  appear  that  any  real  hares 
have  been  seen  in  South  America.  It  is  said  that  those  of  Greenland  differ  from 
ours  onl^  with  respect  to  their  skin,  which  remains  always  white.*  The  hares  of 
that  arctic  country  i4>pear,  however,  to  be  of  the  species  Lepu$  variabUiSf  which  is 
known  only  in  Siberia.! 

The  iSftttrre/,  according  to  Zimmermann,  inhabits  every  part  of  Europe  |  The  tqiimL 
and  Asia,  from  the  extremities  of  Siberia  to  the  kingdom  of  Siam,  and  is  to  be  met 
with  in  Aifrica  and  the  two  Americas.     But  it  appears  that  in  every  region  of  the 
world  the  species  are  different. 

The  BabbUj  being  unable  to  Uve  in  the  open  air  of  the  climate  of  Swe-  |  Tbe.nbbit. 
den,  could  not  have  emigrated  into  the  New  Continent  by  the  countries  in  the  neigh- 
bourhood of  the  pole.  All  the  rabbits  that  are  seen  in  the  New  Continent,  have  been 
brought  thither  by  colonists,  and  have  aflerwards  passed  from  the  domestic  to  the 
wild  state.  ^ 

The  Slag  appears  to  be  indigenous  to  both  continents.     It  inhabits  |  tiw  nas. 
fiurope  as  far  as  the  64th  degree,  and  Asia  to  the  65th,  and  in  some  places  even  to 
the  60th  degree.    It  is  therefore  difficult  to  conceive  how  it  could  have  passed  into 
America,  as  Zimmermann  supposes.     The  stag  of  Canada,  having  horns  without 
antlers,,  should,  we  apprehend,  be  considered  as  a  distinct  species.;];     Zimmermann 
also  endeavours  to  prove,  by  numerous  testimonies,  that  the  stag  is  to  be  met  with 
in  the  islands  of  Java,  Sumatra,  and  Ceylon,  as  well  as  in  Abyssinia,  Guinea,  and 
Barbary.     But,  in  the  first  place,  the  stags  in  the  islands  to  the  south  west  of  Asia, 
in  general  imperfectly  described,  now  appear  to  belong  to  the  species  of  Chrvus  axia^ 
and  some  of  them  perhaps  to  the  Antelope  or}fx.§  And  as  to  tlio  existence  I  [^^'Jl^^'^ 
of  stags  in  Africa,  since  it  is  altogether  denied  by  the  ancients,  ||  and  |  Af^a.^*° 
insuBiciently  established  by  modem  authorities,!!  it  is  probably  confined  to  a  few 
herds  which  had  strayed  from  Asia,  or  perhaps  broke  loose  from  some  royal  or  pro- 
consular park. 

Shall  we  place  the  Cknamon  Bear  in  the  number  of  animals  which  are 
spread  over  the  whole  of  our  globe  t  Zimmermann  finds  it  in  all  latitudes, 
firom  the  polar  circle  to  the  equator,  and  beyond  it;  but  in  the  accounts  which  he 
quotes,  we  cannot  always  distinctly  ascertain  what  variety  is  referred  to. 

The  Black  Bear^  which  is  the  largest,  appears  to  be  met  with  in  both  continents. 
Its  existence  in  North  Africa  has  been  clearly  proved;*^  but  the  animals  in  America 
to  which  this  name  has  been  given,  are  not  accurately  described.  As  to  the  Brown 
Bear  of  the  Alps,  we  shall  assert  nothing.  It  exists,  without  doubt,  in  Siberia,  but 
it  is  not  met  with  in  the  Aleutian  Islands,  and  is  rarely  seen  upon  the  coasts  of  the 
Frozen  Sea,  the  abode  of  white  or  sea  bears.  As  to  the  Htiiall  hear,  which  the  Nor- 
wegians name  myre'biomj  or  marsh  bear,  it  seems  to  be  a  i>eculiar  variety,  confined 
within  very  narrow  hmits. 

We  have  still  to  consider  the  geographical  distribution  of  some  small 
animals,  concerning  which  we  are  extremely  liable  to  err. 

The  Erminey  or  weasel,  with  a  black  muzzle,  according  to  Zimmermann,  is  a  na- 

€ 

•  Otho  Fabriciui,  Fauna  Grocnlandiot  systematice  Sittens  Animalia  Groenlandiae  Occidenla- 
lis  tiactcnaa  indag^ta.    Copen.  1780. 

t  L.inn^,  Sysl^me,  edit.  13.     Gmclin,  i.  p.  100. 

t  Comp.  Cuvicr,  Tableau  Elemental  re,  p.  160. 

§  Valentm,  quoted  in  the  2d  volunte,  article  Celebca. 

I   Herod,  iv.  193.    Comp.  Plin.  Arist.  &c.  apud  WesMling,  ad  Herod,  loc.  cit. 

1  iiataker,  Miscellan.  1.  ii.  cap.  8      Sliaw'i  Travcla,  i.  170,  quarto  cd. 

•  •  Salroas.  Exercil.  riiiiiaii.  2^.  bliaw's  Travcli,  i.  177.  l-archcr,  Hiftoire  d'Herodol.  iii  p. 
488—490. 
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tire  of  erery  climate,  t>cing  found  in  the  Molucca  IsIhimUi  in  Chiyana,  and  in  Africa, 
as  weH  as  in  Siboria,  Lapiand,  Newfoundland,  and  Canada, 

JZotoand  JUtce,  those  trov^lesoine  parasites,  embark  on  board  oar  slnps,  and  crosi 
with  impunity  the  equator,  as  well  as  the  pohur  circles.  It  is  to  navigatioii  that  we 
must  ascribe  the  extensive  distribution  of  these  two  kinds  of  animals.  Oo  bmd, 
however,  neither  rats  nor  mice  can  support  the  cold  of  the  frigid  zone;  there  are 
none  of  them  in  Greenland,  nor  in  the  most  northern  part  of  Lapland ;  and  in  Si- 
beria the  J  are  never  observed  beyond  the  61st  paralleL 

From  the  preceding  observations,  we  may  draw  the  conchision,  that  it  is  not  y«t 
eertainly  demonstrated  that  any  species  of  animals,  perfectly  identical,  has  been  dis- 
tributed by  nature  over  all  the  regions  of  the  globe.  In  similar  climates  the  organi- 
zations have  assumed  characters  which  n^tfly  approximate,  but  nerer  esacdj 
coincide. 

There  are  some  quadrupeds,  which^  from  their  capacity  of  support- 
ing a  very  great  degree  of  cold,  are  distributed  in  both  continenis  with- 
out having  ever  passed  the  tropics;  they  belong  to  the  cold 'part  of  the 
northern  temperate  zone. 

neNfaJeer.  I  The  Rein  Deer,  of  all  known  terrestrial  animals,  has  its  range  oMiert 
the  pole.  In  Scandinavia,  it  can  scarcely  exist  to  the  south  of  the  65th  parallel;  in 
Russia,  from  the  greater  coldness  of  the  climate,  it  is  found  under  the  63d;  m  Asia, 
it  descends  still  lower,  and  roves  into  Chinese  Tartary,  among  the  Tungusea,  be- 
yond the  60th  degree.  This  oblique  line,  drawn  from  Lapland  to  the  land  of  Yesso, 
is  very  repoarkable,  because  it  nearly  designates  the  physical  froaen  zone  of  the  an- 
cient continent.*  The  rein  deer  iinds  within  this  Une  only  a  species  of  moea,!  oo 
which  it  lives.  As  the  new  continent  is,  if  not  colder,  at  least  more  unctidtnraled 
than  Siberia,  the  rein  deer,  or  the  karibau  of  Canada,  which  is  the  same  animnl,  de- 
scends as  low  as  the  45th  parallel.  The  animal  wliich  has  been  termed  the  Orees- 
land  Mtagy  is  only  a  rein  deer. 

•me vMiew  [  The  IVhiie  or  Foiar  Bear,  an  animal  totally  different  from  the  com- 
^'^  ^^*  I  mon  bear,  and  much  more  formidable,  inhabits  all  the  coasts  of  the 
frozen  sea,  and  can  cross  from  one  country  to  another  upon  tiie  floating  ice.  This 
mode  of  conveyance  would  be  still  more  common  to  smaller  animals.  Heoee  the 
migrations  of  the  different  kinds  of  polar  animals  does  not  prove  that  the  two  ooati- 
nents  were  formerly  contiguous.  A  bridge  of  ice,  such  as  Cook  found,  is  sufficient 
to  account  for  these  migrations. 

iMmocpQitf  I  The  IsaHsy  or  Polar  Fox^  aft  animal  different  from  the  eomraoa  fox, 
***  I  appears  to  like  the  cold  more  than  the  rein  deer,  or  even  the  while  bear; 

lor  the  bear  retires,  or  conceals  himself  at  the  approach  of  the  polar  night;  and  it 
is  only  then  that  the  isatis  makes  its  appearance.  This  animal  is  not  confined  to 
the  immediate  vicinity  of  the  pole,  it  advances  as  far  as  the  Aleutian  Islands  and 
Kamtchatka  on  one  side,  and  on  the  otjier  to  Iceland  and  Lapland.     ^ 

Some  other  species,  which  could  swim,  may  have  passed  over  by  die  Aleirtian 
otier.  I  Islands,  or  by  Behring's  Straits.     Amongst  these  the  river  Oikr  Aoa\A 

be  named,  which  is  found  upon  the  old  continent,  from  the  70th  degree  to  about  the 
20th,  in  the  kingdom  of  Siam ;  but  in  the  European  countries  on  tibe  shores  of  the 
Mediterranean,  it  is  scarcely  ever  seen,  having  been  probably  expelled  in  conse- 
quence of  the  cultivation  of  the  soil;  In  the  new  world,  its  principal  range  is  be- 
tween the  50th  and  40th  parallels.  The  Marsh  Otter  is  confined  to  a  still  narrower 
range  in  the  ancient  continent,  viz.  the  space  between  the  65th  and  50th  paraU^  of 
northern  latitude.  The  Marine  Otter  seems  to  prefer  the  coasts  of  Kamtchatka, 
and  the  north-west  of  America,  from  the  65th  to  the  40th  degree.;]^ 
BetTcr.  I      The  industrious  and  peaceful  Bea/ver  was  once,  perhaps,  a  native  of 

all  the  countries  of  the  globe,  or  at  least  of  the  whole  of  the  northern  temperate 
zone,  for  their  habitations  existed  in  Italy,  in  Persia,  and  in  Egypt  This  half  civi- 
lized race  of  animals  has  been  extirpated  by  man.    In  the  new  world,  we  still  Bod 

*  6€orgi»  Description  dela  Ruisie,  iii.  1610.  f  Lichen  RsngiferiDUS,  L. 

i  Qeorgi,  Daacription  de  U  Kiifaie,  i^i. 
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fliiiaU  eanunmilies  of  beaYttrs,  from  die  60tli  to  die  SOth  northern  pac^kL  But 
even  m  the  deserts  of  Canadai  they  have  withdrawn  to  a  great  distance  from  the 
residence!^  man. 

To  die  Marim  is  assigned  about  two-thirds  of  die  northern  tenq>e-  |  iiewmuu. 
rate  xone,  begiimiiig  at  £e  .67th  degree  in  Europe,  the  64th  in  Asia,  and  the  60th 
in  America.  Zimmermann  alleges  that  it  is  to  l^  met  with  in  Madagascar,  in  the 
kingdcmi  of  Anziko,  and  in  Guyana;  but  the  only  circumstance  w^ch  has  been 
proved  is,  that  the  marten,  propeiiy  so  called,  as  wedl  as  the  valuable  <SaUe  Mmim^ 
is  dispersed  over  the  Aleutian  Islands,  where  the-  Siberian  mar^n  is  never  to  be 

The  distribution  of  some  other  kind^  of  animals  is  uncertain.    The  |  Lyn. 
LgnXf  that  tiger  of  cold  climates,  lives  to  the  south  of  the  polar  circle ;  in  the  ancient 
continent,  he  appears  as  far  nordi  as  the  Pyrenees,  and  in  Mongolia.    We  are  but 
irop^ecdy  acquainted  with  those  animals  of  the  new  world,  particularly  of  Carolina 
md  of  North  Mexico,  to  which  the  name  of  lynx  has  been  given. 

The  j^,  an  animal  which  is  every  day  becoming  more  rare,  seems  |  Tbedk. 
to  dread  the  extreme  cold,  since  in  Europe  it  very  seldom  passes  to  the  north  of 
the  64th  parallel;  on  the  other  hand,  it  is  never  found  to  the  south  of  the  52d 
degree.  In  Asia,  the  iarther  we  advance  towards  the  east,  the  more  does  it  range 
to  the  south.  The  American  elk,  though  not  much  different,  appears  to  belong  to  a 
particular  race,  as  the  genuine  elk  of  Asia  does  not  pass  Kamtchatka  and  the  Kurilo 
islands.!  The  region  of  the  elk  in  America  begins  under  the  parallel  at  which  it 
terminates  in  Europe,  that  is,  to  the  south  of  Hudson's  bay,  and  extends  to  New 
England,  or  perhaps  in  the  interior  as  far  as  the  Ohio. 

The  Fhfmg  Sqmrrel  never  ventures  farther  either  north  or  south,  than 
the  limits  of  the  fir  forests  in  which  it  makes  its  abode.  The  Mouniam 
.Ra<- follows  in  Europe  jhe  chain  of  the  Alps  and  the  Carpathian  mountains.  It  does 
ii6t  exist  in  Scandinavia,  but  is  to  be  seen  in  Poland,  and  the  Ukraine.  It  is  found 
at  the  mouth  of  the  Don,  and  probably  in  Caucasus;  it  inhabits  the  Ural  moun- 
tains near  the  river  Kama,  and  from  thence  the  race  has  been  propagated  as  far  as 
Daouria.  In  the  new  world,  this  animal  is  found  fh)m  Canada  to  Virginia,  and  even 
upon  the  Bahama  islands.  The  B€uiger  and  some  other  small  animals  inhabit  equally 
the  northern  half  of  the  temperate  zone;  but  die  identity  of  these  species  is  neither 
established  nor  disproved  in  a  manner  quite  satisfactory. 

The  quadrupeds  which  exclusively  belong  to  the  one  or  the  other  of 
the  two  continents,  are  in  general  such  as  are  imable  to  support  the  cold 
which  prevails  beyond  the  60th  parallel.  The  Ltmmmg  however,  a 
opedes  of  mouse,  which  often  migrates,  in  vast  numbers,  from  one  country  to  ano- 
ther^ ii^abits  the  whole  of  the  frozen,  zone  of  the  ancient  continent,  but  has  not  been 
discovered  in  America.  The  animal  named  the  Muiky  resides  in  the  mountains  of 
Asia,  from  Cachemire  and  the  Ahai,  to  the  mouths  of  th^  river  Amur;  it  is  not 
spread  over  any  part  of  the  new  world.  There  are  still  some  exceptions  less  re- 
markable. 

Obtain  animals  iq>pear  to  be  attached  to  the  conlines  of  what  may  be  called  the 
torrid  part  of  the  temperate  zone.    - 

The  Camel  seems  to  have  originally  come  from  Bactriana,  or  Great  I  cnneiiriih 
Bucharia.|  It  lives  in  European  Turkey,  in  the  Krimea,  and  amongst  |  ^^^"p^ 
the  Kirguises  and  Baschkirs,  under  the  55di  degree  of  latitude,  and  in  a  very  rigor- 
ous climate.§  We  find  it  even  throughout  the  whole  of  Sougaria,  in  Mongolia,  and 
in  die  country  of  the  Mantcheoux  Tartars,  where  the  winter  begins  in  September 
and  ends  in  May.  The  camel  does  not  advance  farther  than  the  28th  degree,  in 
China  and  India.  It  cannot  exist  in  the  peninsula  of  Hindustan;  but  in  Ajrabia  it 
has  been  inured  to  live  nearer  the  torrid  ^one. 

The  Dromedary  or  camel  with  one  hump,  well  known  for  its  fleetness,  I  cmnd  whh 
appears  to  have  come  from  Arabia,  ||  or  Africa.     It  has  been  brought  as  |  •^*»^»^ 

*  Georgi,  Description  da  la  nutsie,  iii.  1533,  sqq,  f  Id.  ibid,  1607. 

♦  Ariit.  Hist.  Anim.  cap.  1.    Plin.  viii.  18.    Uochart,  llleruzoicon,  lib.  ii.  cap.  4.  p.  87,  P 
4  Pallas,  Voyages  en  Russte,  ii.  302, 9qq.  iii.  20.  «^.  I  Bocbart,  i.  c. 
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fiur  as  South  China;  but  it  thrives  best  in  Africa,  where  it  is  to  be  met  with  in  Eg3rpt, 
in  Barbaryy  on  the  banks  of  the  Senegal  and  the  Gambia,  in  Nigritia,  and  even  in 
Guinea  and  Abyssinia.  We  had  conjectured  that  it  was  an  inhabitant  even  of  the 
centre  of  Africa,*  the  English  journals  announce,  that  it  was  lately  observed  to  the 
north  of  the  country  of  the  Bou^ouanas^  under  the  tropic  of  Capricorn;  but  the 
account  which  they  give  requires  confirmation. 

Both  kinds  of  camels  appear  to  be  chiefly  attached  to  that  long  tract  of  moun- 
tainous country,  and  naked  elevated  plains,  which  traverse  the  whole  of  the  old 
continent,  and  on  which  they  find  saline  plants,  such  as  the  aalaolaj  the  ataiicty  the 
artemiaiay  the  cherry  of  the  steppes,  and  the  Cytimu  hirtuluiy  which  serve  for  their 
ordinary  food. 

The  nimble  ChaHnoia  loves  the  mountains  of  the  temperate  zone,  the  tops  of  the 
Pyrenees,  the  Alps,  the  Appenines,  the  Carpathian  mountains,  Caucasus,  and  the 
country  of  Siberia,  to  the  banks  of  the  Ischim. 

The  Antelope  saigOy  and  the  antelope  with  the  goitre,  inhabit  the  up- 
land plains  of  Tartary;  the  former  is  found  as  far  as  the  53d  paralleL 
The  Gazelle^  with  its  mild  and  brilliant  eyes,  prefers  the  more  southern  countries; 
a  native  of  Caucasus,  along  with  the  chamois,  the  gazelle  extends  its  range  as  far 
as  Arabia,  and  across  the  whole  of  Africa  to  Senegambia.  It  is  to  be  met  with  in 
the  southern  temperate  zone,  and  in  Cafraria,  together  with  a  great  number  of  other 
species  of  antelope.  The  race  of  antelope$  follows,  Kke  the  camels,  the  great  upland 
plains  of  the  old  continent  There  bx0  species  however,  which  appear  to  be  peculiar 
to  the 'cold  temperate  zone. 

jMini.  I      The  Jackal  lives,  according  to  Ziromermann,  in  Turkey,  in  Baiiiary, 

in  Bengal,  and  in  general  in  the  countries  of  Asia  and  Africa  situate  between  the 
43d  and  8th  degrees  of  northern  latitude.  But  an  animal  which  hvos  so  near  the 
line  may  certainly  pass  it;  the  supposed  wolves  of  Congo  and  of  Cafraria  appear  to 
us  to  be  jackals. 

Boikio.  I  The  BuffaiOf  commonly  regarded  as  originally  coming  from  the  torrid 
zone,  has  been  domesticated,  and  carried  as  far  north  as  the  46th  degree,  both  in 
Europe  and  Asia.  It  is  probable  that  the  houasus  described  by.  Aristotle,  and  which 
onuitinf  ox.  |  Uvcd  wild  in  the  mountains  of  PsBonia^  a  district  of  Thracia,  was  a  species 
of  buffalcf  There  are  two  other  species  which  occupy  each  a  separate  tract  of 
country. 

The  Chruntinf^  Ox,  or  Fo/r,  inhabits  the  upland  plains  of  MongoHa  or  Thibet 

The  Buffalo  of  Cafraria,  appears  to  be  spread  over  all  Africa;  for 
why  should  we  not  refer  to  this  species  all  the  ancient  accounts^  of  bulls 
of  a  monstrous  size,  carnivorous^  and  objects  of  terror  both  to  men  and  animals, 
which  were  alleged  to  have  been  seen  in  Upper  Ethiopia,  that  is,  iti  Scnnaar  and 
Abyssinia,  and  to  which  Philostorgus  gives  the  name  of  ImU-elephanis  ?  These 
accounts  have  been  confirmed  by  the  evidenciB  of  modem  times.  §  The  species  with 
moveable  horns,  indistincly  noticed  by  the  ancients,  appears  to  have  been  rediscov- 
ered upon  the  Mozambique  coast  It  is  possible  that  we  shall  yet  meet  with  the 
oxen  and  buffaloes  of  the  Garamantes,  whose  horns  pointing  towards  the  earth,  forced 
them  to  move  backwards  as  they  fed. 
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A  numerous  family  ofApes  gambol  in  the  forests  between  the  tropics, 
and  show  rather  a  dislike  to  the  temperate  climates,  at  least  in  their  wild 
state.     The  apes  that  live  out  upon  the  rocks  of  Gibraltar,  have  propa- 
gated in  that  situation,  but  they  have  degenerated. 

Apisfc  I      As  the  word  ape  has  been  taken  in  a  very  generic^  acceptation,  it  is 

said  that  this  animal,  though  confined  to  the  torrid  zone,  is  equally  to  be  met  with  in 
the  two  continents;  but,  if  we  carefully  distinguish  the  various  species,  we  shall  {per- 
ceive that  there  are  none  of  them  common  to  both. 

*  G^ogrtphie  de  toutes  les  parties  du  Mond^,  publi^e  par  Mentelle  et  Malte*Brun,  i.  518. 
t  Arist.  Hist.  Anim.  ii.  cap.  i.  9.  ix.  cap.  45.  de  part,  animal,  iii.  2. 

*  Agatharcid.  ap  Phot  Biblioth.  cap.  39.  Strabo,  Geog.  xvi.  p.  533.  edit.  Casaub.  1.  Plin. 
21.  ^wc  must  distinguish  the  oxen  of  India  with  very  larjje  horns,  PJin.  viii.  45.  ^Han, 
.  Amm.  zrii.  45  )  ^  Ludolf.  CommeDt  ad  Histor.  jEibiop.  i.  cap.  10.  iii.  cap.  11. 
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There  is  a  Tery  diBtiiict  line  of  demarcation  between  the  cojuntry  occu-  I  ooamiM  of 
pied  by  the  Monkey j  the  Baboon^  the  MandriUy  the  Jocko,  and  the  other  |  «wfc«w»t  •p^ 
apes  of  Africa,  and  that  inhabited  by  the  real  Ounmg-otitong',  the  Cribbouy  and  the 
WotMoUy  animals  which  most  nearly  resemble  the  human  figure,  and  which,  as  they 
are  met  with  in  the  islands  of  Borneo  and  Java,  may  have  come  at  first  from  New 
Holland  or  New  Guinea*  Even  in  the  tribe  of  Makia,  there  are  limits  marked  to 
each  species:  the  Lotib  belong  to  the  East  Indies;  the  Gailago*  to  Senegambia; 
and  the  McJeis^  properly  so  called,  to  Madagascar.^ 

The  Giraffay  or  the  camel  leopard^  so  remarkable  for  its  height,  its  |  oinffik 
swan-like  neck,  and  its  gentle  manners,  seems  to  belong  only  to  one  region  of  Africa, 
namely  that  which  extends  in  length  froth  Cape  Guardafui  to  the  Cape  of  Good 
Hop^  and  to  which  should  be  joined  the  mountainous  plains,  which  probably  occupy 
all  the  interior  of  southern  Afiica,  between  the  sources  of  the  Nile  and  those  of  the 
rhrer  of  Congo,  Benguela,  and  Mpnomotapa. 

This  region,  which  is  almost  unknown,  with  the  exception  of  the  maritime  parts, 
seems  to  be  very  prolific  in  different  kinds  of  animals.  Here,  two  sorts  of  asses,  the 
Zebra  and  the  Quagga^  are  to  be  met  with,  and  the  wild  boar  m  his  |  zebra, 
greatest  strength;  and  here  also  we  shall  probably  find  many  of  our  domestic  ani- 
mals in  a  wild  state,  as  well  as  on  ^he  central  plains  of  Asia.  As  this  region  of 
AfVica  enjoys  but  a  moderate  degree  of  warmth,  the  camel  leopard  appears  to  be  con- 
fined to  it,  less  by  the  cUmate  than  by  its  own  extreme  timidity.  It  is  seen  as  far,  as 
the  twenty-eighth  degree  south,  but  only  on  the  eastern  coast. 

The  two  varieties  of  the  Rhinoceros  have,  each  of  them,  its  own 
country.  That  with  twp  horns  inhabits  only  South  Africa,  beginning  at 
Congo  and  Abyssinia.  The  other,  with  one  horn,  is  found  in  the  East 
Indies,  and  in  China;  in  this  latter  country  the  rhinoceros  hves  to  the  thirtieth  de- 
gree north.  They  have  on  the  other  side  of  the  line  spread  as  far  as  the  islands  of 
Sunda.  Some  accounts*  would  persuade  us  that  the  rhinoceros  with  one  horn  exists 
in  Monomotapa;!  but  this  is  probably  a  distinct  species. 

The  Hippopotamua  is  now  confined  to  Airica ;  it  lives  in  all  the  |  aippopoiimw 
great  rivers  of  that  quarter  of  the  world,  and  is  seen  in  great  numbers  near  the  Cape 
of  Good  Hope. 

The  Elephants  of  Africa  and  of  Asia  are  of  two  difierent  races, 
which  have  probably  not  intermixed;  for  the  Asiatic  elephant  inhabits 
only  India,  Uhina,  as  far  as  thirty  degrees,  and  some  islands  to  the  south  cast  of 
Asia,  to  which  he  has  been  transported  by  man.  In  Persia  and  in  Arabia,  we  find 
no  elephants  but  those  which  have  been  brought  from  other  countries ;  and  we  know 
that  the  animal  never  propagates  in  the  domestic  st^te.  The  African  elephants  do 
not  advance  farther  north  than  the  20th  degree  ;*  from  thence  to  the  Cape  of  Good 
Hope  they  are  every  where  met  with  in  great  numbers.  •  ^ 

The  Lion,  the  powerfhl  and  formidable  king  of  quadrupeds,  has  been  |  The  ison. 
stript  of  a  great  portion  of  his  dominions ;  for,  in  the  age  of  Homer,  and  even  in 
that  of  Aristotle,  the  inhabitants  both  of  Greece  and  of  Asia  Minor,  were  accus- 
tomed to  fly  from  his  approach.^  From  profane  and  sacred  history,  we  know  that 
there  were  lions  in  Armenia,  in  Syria,  in  Palestine  and  in  Egypt.  In  none  of  these 
countries  does  the  lion  now  appear.  This  dreadful  animal  has  been  taught  to  dread 
the  arms  of  man ;  he  has  retired  into  those  countries  where  there' are  fewest  inhabit- 
ants ;  he  roams  in  the  deserts  of  Arabia,  from  whence  he  extends  his  ravages  to  the 
environs .  of  Bagdad.  The  Hon  is  to  be  met  with,  according  to  Zimmermann,  in  the 
mountains  of  Hindostan,  and  upon  the  coasts  of  Malabar,  upon  the  Gauts  of  India, 
and  even  in  the  islands  of  Sunda,  and  the  kingdom  of  Siam.  This  appears  to  be 
extremely  improbable.  Africa  always  was,  and  still  is,  the  country  most  cele- 
brated for  an  abundant  breed  of  Uons,  notwithstanding  the  numbers  carried  away  by 
the  Romans  for  their  sanguinary  sports.     The  Uons  which  roam  in  the  elevated  but 

•  Cuvicr,  Tabletu  Element  p.  94.  sqq, 

t  Thoroann'ft  Voyag^e  and  Biography,  in  German  p,  118. 

^  Herod,  vir.  c.  126.  Artst.  Hist.  Annn.  vi.  c.  SI. 
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burning  plains,  beyond  Mount  Atlati  aro  the  moet  distinguidied  for  strength  and 
courage.* 

ThetiiK.  I  The  Tiger,  less  extenstrely  distributed  than  the  lion,  approaches 
nearer  the  pole,  if  it  be  true  that  Toumefort  saw  some  of  the  species  upon  Mount 
Ararat  The  Russian  writers  allege,  that  a  stray  tiger  is  occasionally  observed  roam- 
ing as  &r  as  Mongolia,  and  on  the  banks  of  the  Ischym,  in  Siberia.*  They  are  found 
also  in  eastern  Persia,  and  in  China;  but  the  climates  in  which  they  attain  the  great- 
est size,  and  display  moat  ferocity,  are  those  of  Bengal,  the  Peccan,  Malabar,  Siam, 
Pegu,  Ceylon,  and  Sumatra.  It  is  in  these  countries  that  the  royal  Hger,  a  fit  favour- 
ite of  oriental  despots,  gets  glutted  with  the  blood  of  the  slaves  who  are  consigned 
to  his  fury. 

Africa  contains  no  genuine  tigers ;  but,  by  way  of  compensatipn,  k 
has  Panther*  and  Leopards,  two  species  that  are  sensibly  distinguished 
only  by  their  spots,  these  being  more  beautiful  and  more  perfectly  rounded  in  the 
leopard,  which  chiefly  inhabits  Guinea  and  Senogambia. 

iiieoaMtw  I  The  Ounce,  which  diflers  from  the  panther  in  the  grey  colour  of  its 
hide,  and  the  superior  mildness  of  its  nature,  is  more  widely  distributed,  as  it  is 
found  throughout  the  whole  of  Barbary,  in  Arabia,  in  Taitaiy,  and  China,  •«iid  some- 
times makes  its  appearance  near  Kutznesk  in  Siberia. 

From  this  sketch  of  the  geographical  distribution  of  animals  peciiGar 
to  the  ancient  continent,  the  following  general  inference  appears  deduct- 
ble,  viz.  that  the  itUerior  of  Jhia,  anid  that  of  Africa^  haice  6em  eoeh  of 
(Aan  the  notice  region  of  m  certain  number  of  species  of  animals.  The 
tiger,  the  Indian  elephant,  the  camel  with  twd  humps,  the  wild  sheep,  the  Koulan,  or 
wild  ass,  the  Dchiggetai  or  horse  ass,  the  grunting  ox,  the  elk,  and  the  musk,  are 
the  animals  peculiar  to  the  central  upland  plains  of  Asia.  Those  which  are  charac* 
teristic  of  the  upland  eastern  plains  of  Africa,  are  the  Eon,  the  African  elephant,  the 
dromedary,  the  buffalo  of  Cafraria,  the  zebra,  ^e  quagga,  and  monkeys.  We  can- 
not help  thinking,  although  on  evidence  which  we  admit  to  be  weaker,  that  the 
northern  upland-plain  of  Africa,  or  Mount  Atlas,  the  western  upland  plains  of  Asia,  or 
Taurus,  and  the  centre  of  Europe,  or  the  Alps,  have  equally  had  their 
indigenous  races  of  animals.  If  the  two  great  masses  of  the  old  con- 
tinent have  produced  each  of  them  its  own  race^  of  animals,  why  should  not  the 
new  world  have  also  races  of  its  own  ?  Why  should  the  majestic  chain  of  the  Cor- 
dilleras of  Mexico  and  of  Peru,  have  been  more  excluded  from  the  general  action 
of  vital  energy  than  the  central  upland  plains  of  Asia  and  AflicaT 

Nothing  can  be  more  natural  than  to  suppose  that  the  vast  and  isolated  continent 
of  America  had  also  its  peculiar  creation.  The  very  few  animals  which  were  able 
to  pass  from  the  one  continent  to  the  other  by  the  north,  could  scarcely  have  tra- 
versed the  very  hot  climates  in  the  interior  of  America.  South  America  at  least, 
then,  would  have  remained  wholly  desert,  had  not  nature,  which  leaves  no  spot  un- 
peopled, furnished  the  new  continent  with  species  of  anunals  entirely  unknown  to 
the  ancient  world. 

SSruT'Im©.*'  Amongst  thd  animals  which  pecuUarly  belong  to  North  America,  wc 
nea.  think,  may  be  reckoned  the  great  elk,  named  the  Moose-^er,  as  wdl  as 

the  great  stag  of  those  countries ;  species  which,  to  the  eye  of  a  mere  naturalist, 
would  appear  only  Us  varieties  of  families  found  in  the  ancient  continent,  but  whkh 
physical  geography  pronounces  to  be  originally  different,  by  showing  the  extreme 
improbability  of  their  supposed  passage  from  Asia  to  the  north-west  coasts  of  Ame- 
rica. The  bears,  the  \yuxea,  the  ounces  of  thd  United  States,  are  probably  as  (fif-  j 
ferent  from  the  animals  of  the  same  name  in  the  old  continent,  as  the  squirreb  and 
hares  are  upon  which  they  feed. 

BiMo.  [      The  Bisons,  or  humped  bulls,  are  the  largest  quadrupeds  in  the  new 

world:  They  roam  in  great  herds  from  Hudson's  bay  through  the  whole  of  Canada^ 
to  the  western  territory  of  the  United  States,  to  Louisiana,  to  New  Mexico,  and  as 
^ar  as  the  shores  of  the  Gulf  of  California ;  that  is,  from  the  62^  to  the  33«  of  north 

^  Georgi,  Description  de  la  Ruseie,  iii.  1519. 
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latitude:  They  differ  from  the  zehm  of  India,  and  from  the  unw  of  Europe ;  bvt 
the  thick  wool  which  clothes  their  bade  and  neck,  as  well  as  the  beard  that  covers 
their  chin,  remind  us,  it  must  be  confessed,  of  the  6i9on,  described  by  the  ancients 
as  an  animal  inhabiting  Scythisu* 

Mention  is  made  of  a  Musk  ox,  which  inhabits  the  extremities  of  |  Maakox. 
America,  between  the  Welcome,  Baffin's  bay,  and  the  Copper  River*  According  to 
other  accounts,  it  wanders  as  far  as  towards  the  Pacific  Ocean.!  ^  ^^  alleged  to 
be  a  species  of  bufiido,  but  the  accounts  are  still  very  vague  as  to  this  point  The 
Mexican  stag  is  to  be  met  with  in  both  Americas,  so  that  we  cannot  ascertain  its 
native  country ;  but  the  animal  resembling  a  large  sheep,  which  has  been  observed 
to  the  north  of  California,  appears  to  be  difierent  from  the  analogous  species  which 
browse  in  Peru. 

The  Foguar,  the  tiger  of  the  new  world,  resembles  the  ounce  in 
strength,  and  the  panther  in  skin.  Zimmermann  proves,  from  the  narra- 
tives of  modem  travellers,  that  there  are  of  the  species  of  yaguars  some 
which  equal  the  tiger  in  size.-7-The  Puma,  or  the  Couf^tavy  which  has  been  called 
the  American  lion,  has  a  body  more  nearly  resembling  the  wolf,  and  a  head  like  that 
of  the  leopard  of  Guinea.  These  are  two  kinds  quite  unknown  to  the  old  world* 
The  yaguars  supposed  to  have  been  seen  in  Mexico,  were  probably  cither  ounces  or 
Ijiixes.  It  is  equally  doubtful  whether  this  animal  has  advanced  as  far  as  the  cold 
country  of  Patagonia.  The  couguar  is  not  distributed  farther  than  the  45^  of  south 
latitude. 

The  Lmna  or  Gwmacoj  which  has  been  improperly  named  the  camel  I  i«im. 
of  the  new  World ;  and  the  PacOy  which  in  its  domestic  state  is  called  tdcumtOy  or 
vigonia,  or  Peruvian  sheep,  inhabit  Chili  or  Peru,  to  the  .10°  south  latitude ;  they 
are  disbibuted  neither  in  the  plains  of  Tucuman,  nor  in  those  of  Paraguay.;]: 

The  Tdptr  i^  the  largest  quadruped  of  South  America,  although  it  is  |  thw. 
only  the  height  of  a  cow ;  the  armadillo,  the  tajasson,  the  idle  a'l,  or  sloth,  the  Four- 
mUery  or  ant-eater,  the  Tamafwiry  the  difietent  Agoutia  and  Coaiisy    TiieAiit«ater, 
species,  all  of  which  acknowledge  South  America  as  the  place  of  their    ^««"^'  *^ 
nativity,  do  not  in  general  spread  beyond  the  tropic.  The  tajassou,  however,  accord- 
ing to  some  accounts,  is  found  in  Cliili*    The  small  long-tailed  apes,  the  St^^ous 
otMarmoseUy  the  Tamariniy  the  adgouinsy  and  other  similar  species,  are  I  Marmpteci, 
very  numerous,  veiy  various,  and  very  pretty  over  all  the  torrid  zone  of  |  «■!««"%*»• 
America ;  they  essentially  differ  from  the  Apes  of  Africa  and  Asia. 

On  the  confines  of  the  temperate  zone,  we  observe  stags  of  different  kinds,  the 
beaver  of  Chili,  various  CaviaiSy  eimilar  to  hares,  and,  according  to  Molina,  the 
horse  with  cloven  feet.  The  species  which  exclusively  belong  to  the 
New  Continent,  are,  as  we  have  seen,  very  numerous ;  but  they  are  of 
a  much  smaller  size  than  the  analogous  species  which  live  under  the  same  latitudes 
in  the  ancient  world.  Physical  geography  informs  us  of  the  causes  of  this  pecu- 
liarity. Do  we  not  know  the  peculiar  configuration  of  the  American  continent? 
Mountains  cold,  and  partly  barren,  are  immediately  succeeded  by  marshy  forests, 
and  plains  continually  inuiidated.  The  torrid  zone  in  America  affords  but  a  small 
extent  of  land ;  the  temperate  zone  of  the  North  is  encroached  on  by  cold  marshes ;  in 
that  of  the  South,  the  continent  tapers  almost  into  a  point  Thus,  throughout  the 
whole  of  this  continent,  the  larger  species  of  animals  are  either  strangers  to  the  cli- 
mate, or  have  not  room  for  the  full  development  of  their  energies.  On  the  other  hand, 
imported  animals  which  agree  with  the  chmate  of  America,  lose  nothing  of  their 
size,  their  beauty,  or  their  strength.  The  horse  and  the  ox  have  not  in  the  least  de- 
generated in  the  extensive  pastures  of  Paraguay.  If  the  human  race  appears  to  have 
midergone  deterioration  in  America,  this  should  be  ascribed  rather  to  political  than 
to  physical  causes. 

If  reptiles  and  insects  abound  in  America,  if  they  there  attain  a  larger  size  than  any 
where  else,  it  is  only  when  considered  relatively  to  the  known  regions  of  Afxica. 

•  ••  TSOoft  terjna  bisontet."    Sen.  Hippol.  v.  64. 
fp.  MAKode  Niz«»  quoted  by  Ztmmermann,  Almanach  de  Voyage^*  1B06,  p.  73. 

*  HdiDi^  TovMra  de  Buenoi-Ayita  k  Lima.    Azacai  Quadrupeds  de  Paraguay. 
VoL.L-Ii 
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These  regiooB,  peopled  from  time  immemorial,  have  seen  ^eir  primitiye  ammidfl  Hj 
before  the  face  of  man ;  but  who  knows  whether  the  miexplored  interior  of  that  con- 
tinent does  not  contain  extensive  marshes,  as  thickly  peopled  with  reptiles  aid 
insects  as  the  coast  of  Gujrana?  Does  not,  moreover,  the  Delta  of  the  Ganges  swana 
with  serpents  of  enormous  size  1 

The  distinctive  character  of  South  American  zoology  consists  dtea, 
principally,  in  the  difference  of  species,  a  difference  which  proves  how 
httle  intercourse  thb  great  peninsula  has  had  with  the  rest  of  the  world; 
it  has  not  received  any  species  even  from  North  America,  while  the  latter  c<HUitiy 
has  beheld  the  number  of  its  animals  augmented  by  accessions  from  those  of  Soodi 
America. 

^H^^^p^of  I  We  have  still  to  consider  another  province  of  the  animal  kingdom,! 
couitries.  I  province  hitherto  imperfectly  explored,  but  certainly  very  distinct  from 
those  which  we  have  already  examined.  The  islands  to  the  Sou^  East  of  Asia,  as 
well  as  the  great  island  of  New  Hoiknd,  occupy  a  position  very  similar  to  that  of 
South  America.  In  them,  thereforf^^ould  be  the  cradles  of  races  of  animals  veiy 
difierent  from  those  of  the  two  Comments.  These  races,  however,  are  far  few 
being  plentifully  distributed  in  the  remainder  of  that  vast  archipelago,  which  is 
placed  in  the  centre  of  the  grecU  ocean.  We  do  not  find  there  the  Omithorinqvt$j 
nor  the  fVombat,  nor  the  Opo««iim,  nor  the  KangarooSf  animals  pe^^iliai 
to  New  Holland.  We  must,  however,  remark  that  these  species  resem- 
ble the  didelphes  which  are  common  in  the  neighbouring  islands  of  Asia,  that  opot9umt 
are  met  with  in  the  Moluccas,  that  iu  Java,  there  are  Kangaroo-pkUanderSf  and  that,  if 
the  fl3riDg  phalanger  resides  in  New  Holland,  the  white  phalanger  inhabits  the  island  o[ 
Amboyna.  Labillardiere  found  the  lizard  of  Amboyna  in  the  Friendly  Islands.  We 
may  add,  that  the  Cossiowary  belongs  equally  to  the  Molucca  islands,  to  Java,  and 
rtnroouDft^  New  Holland;  and,  without  w^ting  till  it  be  discovered  whether  thcTc 
&e.  exist  in  that  great  island,  the  Babiroussck^  or  stag  hog,  the  Cermu  oxw, 

the  Ourang-imiang^  and  other  mammiferi  of  Borneo,  the  Phihppines,  and  the  Moluc- 
cas, we  may  consider  the  fifth  part  of  the  globe,  or  the  Oceanic  countries  to  the 
south  east  of  the  Chinese  sea,  as  the  native  region  of  an  assemblage  of  animal 
tr^ies^  of  which  future  discoveries  shall  increase  the  number  and  unfold  the  rda- 
tions* 

These  general  views  of  the  geographical  distribution  of  animals,  however  imper- 
fect they  may  be,  may  assist  our  readers  in  classifying  the  numerous  details  of  ow 
subsequent  and  particular  descriptions  of  regibns  and  countries. 
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SECTION  HI. 

OF  MAN,  PHTSICALLT  CONSIDERED. 


iXcBity  of      j      The  physltal  organization  of  man,  while  it  subjects  him  to  those  laws 
■*^  I  of  generation,  growth  and  dissolution,  which  extend  to  all  orders 

living  nature,  bears  at  the  same  time,  in  each  of  its  parts,  and  as  a  whole,  a  characi 
so  peculiar,  so  extraordinary,  and  so  sublime,  that  it  is  impossible  to  suppose 
\%  most  distant  reUtionahip  between  the  brutes,  which  do  nothing  but  feed  and 
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pagate  on  the  surfkce  of  the  earth,  and  him  who  is  bom  to  exerciso  doraiiUOQ  orer 
them.  That  upright  and  elevated  port,  which  indicates  both  dignity  and  courage; 
those  hands,  the  trusty  instruments  of  our  will;  the  dexterous  performers  of  the  most 
magnificent,  as  well  as  the  most  useful  works ;  those  eyes,  upliiled  from  the  dust, 
whose  intelligent  glance  can  survey  the  immensity  of  the  heavens;  those  organs, 
which  enable  us  to  express  thought  by  articulate  sounds  of  endless  variety ;  the 
admirable  union  of  strength  and  suppleness  in  all  our  members ;  finally,  the  har« 
mony  and  perfectibihty  of  all  our  senses,  assign  to  us  the  first  rank  amongst  living 
beings,  and  give  us  both  the  right  to  claim  and  the  power  to  hold  the  empire  of  the 
earth* 

Anatomy  and  physiology  have  placed  these  truths  beyond  the  reach  of  dispute.* 
Those  naturalists  who  have  pretended  ta  confound  the  human  species  vrith  that  of 
monkeys,  notwithstanding  the  essential  thfierence  in  the  feet,  in  the  organs  of  speech, 
and  the  notes  of  the  voice,  appear  to  recognize  no  fixed  principle  whatever  in  their 
classification  of  the  species  of  animals. 

Even  the  apparent  disadvantages  of  our  organization  powerfully  acce- 
lerate the  improvement  and  the  happiness  of  human  existence.  En- 
dowed witli  the  strength  of  the  lion,  mailed  Uke  the  elephant,  or  clothed  with  a  skin 
impenetrable  to  told  and  humidity,  we  should  perhaps  have  remained  benumbed  in 
attipid  indolence,  and  ignorant  of  all  the  arts  of  life.  The  extreme  feebleness  of  the 
human  frame  at  the  moment  of  its  birth,  the  slowness  of  its  growth,  the  multiplicity 
of  its  wants,  all  those  infirmities,  all  those  ills  which  nature  has  appointed  as  our 
attendants  in  the  journey  of  life,  serve  as  so  many  spurs  to  quicken  our  dormant 
faculties,  and  as  so  many  bonds  by  which  man  is  knit  together  with  man*  Hence 
the  origin  of  civil  society.  From  the  long  lasting  helplessness  of  infancy,  arises 
the  endearing  relation  of  parents  and  children ;  firom  this  relation  springs  the  per- 
manent nature  of  the  conjugal  union.  The  union  of  men  in  famiUes  is  followed 
hy  the  formation  of  tribes  and  nations.  It  is  by  uniting  with  his  fellows,  and  living 
together  under  one  common  law,  that  man  has,  as  it  were,  created  man;  it  is  by 
forming  a  coitect  estimate  of  his  weakness,  and  by  inventing  instruments  to  assist  it, 
that  he  has  obtained  the  mastery  and  the  management  of  the  powers  of  nature:  he 
has  felt  his  penury,  and  the  stimulus  of  this  uneasy  feeling  has  procured  for  him  his 
trae  wealth. 

This  animal^  so  distinguished  from  all  others,  forms  in  the  scale  of  umtrortte 
being  an  insulated  order,  which  contains 'no  more  than  one  genus  and  *»«»»'**' 
one  $pecies;  for  we  understand  by  species,  a  certain  number  of  organic  beings  which 
propagate  each  other,  and  which  difier  only  in  qualities  that  are  variable  and  distinct 
from  the  characters  mariung  the  species.  Now,  all  the  nations  and  tribes  of  human 
beings  of  which  we  have  any  knowledge,  produce,  by  sexual  intercourse,  individuals 
that  are  prolific,  or  capable  of  producing  other  huxnan  beings  in  their  turn.  And, 
OD  the  other  hand,  the  difierences  observable  in  these  tribes  are  confined  to  qualities 
which  we  still  see  every  day  vaiying,  according  to  the  nature  of  the  food  which  is 
eaten,  and  from  the  influence  of  climate  and  disease. t 

The  first  of  these  assertions  does  not  require  illustration.  The  numerous  classes 
of  mongrda  and  tMattoes  produced  by  the  union  of  the  different  hWnan  tribes,  are 
sufficiently  known.  As  to  the  second  point,  we  observe  that  the  differ- 
ences by  which  the  varieties  or  tribes  of  the  species  are  distinguished, 
relate  to  the  siatwrey  or  the  physiognomy,  or  the  colour  of  the  skin,  or 
the  nature  of  the  hair,  or,  lastly,  to  the  form  of  the  akufi  or  crontimi. 

Every  person  knows  that  a  simple  mode  of  life,  abundance  of  nutricious  food,  and 
a  salubrious  atmosphere,  give  to  all  organic  beings  large  and  graceful  forms.     The 
example  of  the  Laplanders  and  Hungarians,  whose  language  indicates  I  ^S^J**? 
their  common  origin,  and  who  diflfer  extremely  in  stature  and  physiog-  |  ttatave. 
nomy,  sufiSciently  proves  that  the  beauty  of  the  same  race  varies  with  the  climate 
and  ^  qualities  of  the  country.    The  Germans  of  Tacitus,  those  Fatagonians  of 

•  Sec  Cuvicr,  Lemons  d'Anatomie  compar^e,  etc. 
t  Blumcnbacb,  Dt  Varietate  natira  generis  humam. 
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Europe,  are  no  loager  found  in  eiviHzed  and  cultivated  Gremnoiy,  whflat  4ie  Bil* 
lander,  in  the  interior  of  the  colony  of  the  Cape,  has  become  idmost  a  giant*  How 
Hianj  contrasts  do  we  not  meet  with  in  a  single  nation,  and  at  inconsiderable  db- 
tancesT  The  female  peasants  of  Westrogotiiia  are  uncommonly  pretty,  and  HKweef 
Dalecarlia  are  in  general  ugly,  althou^  both  provinces  occupy  the  centie  of  the 
real  country  of  the  Ooths-t  Yiol^t  passions,  the  yoke  of  superstition,  duQ  or 
cheerful  occupations,  habits  of  activity  or  indolence,  stamp  a  permanent  cfamite 
on  the  physiognomy  of  whole  nations. 

ArtMidai  phj-  Several  differences  of  physiognomy  are,  partly  i^  least,  the  eflfect  ef 
^°P*'*^y'  art.  Numerous  eye-witnesses  concur  in  assuring  us,  that  the  Negroes,| 
the  inhabitants  of  Brazil  and  the  Caribbees,§  the  people  of  Siunatra,  and  those  of 
the  Society  Islands,  |{  depress  and  flatten,  with  great  care,  the  nose  of  new-bom  ih 
fants,  a  practice  which  indeed  could  not  have  given  rise  to  such  a  hereditaiy  coafr 
guration,  but  which  contributes  to  render  the  exceptions  extremely  rare. 
crasMofTa.  Variety  of  colour  seems  equally  to  depend  upon  exteimd  oirena- 

rictfoTcoiour.  gtanccs.  In  the  same  nation  we  often  observe  individuals  of  extreraefy 
different  complexions.  While  the  Moorish  ladies,  shut  up  in  their  houses,  aad 
scarcely  ever  exposed  to  the  sun,  have  complexions  of  a  dating  whiteness,  die 
women  of  the  lower  ranks,  even  in  their  youth,  acquire  a  colour  approaching  to  thit 
of  soot.^  The  Abyssinian  mountaineers  are  as  fair  as  the  Spanifutls  or  the  Neapo> 
litans,  whilst  the  inhabitants  of  the  plains  are  almost  black.**  Amongst  the  Creolea, 
or  Europeans  bom  in  India,  the  women  are  distinguished  from  their  sisters  bom  ia 
Europe,  by  the  sprightliness  of  their  look,  and  the  ebony  colour  of  their  locks,  ft  '^^ 
cause  of  colour  exisits  in  the  mucous  and  reticular  texUne,  \rete  mueotum]  which  is 
iraraedtately  under  the  epidermis.  If,  from  the  influence  of  extreme  heat,  or  flron 
some  other  local  cause,  there  is  an  excess  of  carbon  in  the  animal  economy,  it  m 
thrown  out  along  with  the  hydrogen,  by  the  action  of  the  blood-vessels  of  the  ooliide; 
but  having  been  precipitated  by  the  contact  of  the  atmospheric  air,  it  becoraea  €xed 
in  the  re^e  mucostan.  The  application  of  these  principles,  which  we  owe  to 
chemistry,  enables  us  to  explain  why  the  skin  of  white  men  blackens  in  certain 
ladies,  whilst  negroes,  in  the  same  circumstances,  grow  idiite,  or  ratheiw  yellow. 
JMMcy  OB  j  Both  phenomena  indicate  a  derangement  in  Uie  secretions.  But  wemM 
coioa^.  ^  not  conceal  the  only  difficulty  with  which  this  explanation  is  attended* 

If  the  negroes  descend  from  a  race  originally  white,  millions  of  years  must  have 
elapsed  before  the  repeated  action  of  the  climate  could  have  rendered  their  black 
colour  hereditary.  But,  geological  monuments  seem  to  show  that  the  antiquity  of 
the  human  species  falls  greatly  short  of  such  a  period.  '^  Either  then,^  will  some 
philosophers  say,  *'  either  allow,  for  the  action  of  the  causes  which  have  formed  Ifae 
various  races  of  men,  an  immense  series  of  ages,  or  admit  that  these  races,  if  diey 
have  existed  only  for  5000  or  6000  years,  must  have  sprung  from  difierent  paira  that 
were  originally  stamped  with  ail  the  characters  of  their  descendants*"  It  is  by  a 
course  of  observations  upon  the  negroes  transported  from  Nova  ScoUa,  and  other 
countries,  that  our  remote  posterity  shall  be  enabled  to  solve  this  difficulty. 
VMriety  or  The  numerous  varieties  of  hair  equally  depend  upon  the  secretioBa  of 

^^  the  elementary  substances,  of  which  the  body  is  composed.     But  here 

the  facts  appear  contradictory.  Among  the  civilized  nations  of  Europe,  the  hmir  in- 
variably becomes  of  a  lighter  colour,  as  we  advance  towards  the  north.  Auioiigst 
the  bari)a]:ous  nations  of  Africa,  Asia,  and  America,  the  same  colour  of  hair  ia  found 
in  climates  completely  diflerent.  While  the  dark-hatred  Italian,  and  the  Scaodina^ 
vian  with  his  flaxen  locks,  although  belonging  to  the  same  variety  of  the  human  spe- 
cies, exhibit  the  eflects  of  the  action  of  climate,  the  Laplanders  and  the  Samoideo 

*  Barrow's  Traveli  in  Afriet.    Sparmann,  Thunberg^  &c 
I*  Arendt,  Voyage  en  Sudde.    Thunberg,  i.  234,  &c. 

i  Report  of  the  Committee  for  the  consideration  of  the  Slave  Trade,  1^89.  foL  p«  1.  e.  1. 
^  Lery,  Voyage  au  Br^sil,  p.  m.  98. 365.  Delaborde,  Relation  des  Caraibea,  Paris,  1764.  p.  It9. 
■  Marsden's  ffistory  of  Sumatra,  p.  38.    Forstcr,  Bemerkungen,  &c  p.  433,  and  516. 
^oiret,  Voyaape  en  Barbaric,  i.  31.  •  •  Bruns,  ACdka,  ii.  119. 

awkesworth't  CoUcoUon  of  Voyages,  m.  p.  374. 
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*  iMKfe  hnraB  Uaok  and  tm  r««^*a8  the  inhalatantB  of  Mongul,  Thibet,  and  China)  a 
race  with  vfai^  for  other  rettsom,  we  muit  assign  tiiem  a  conmion  origin*  All  tiie 
aeg^  inhee  have  wooUj  hak,  evea  tte  Jalops;  who  have  theirs  a  little  longer  and 
Jewcwkid.* 

It  do«8  not  appear  that  Ae  hair  of  the  Americans  presents  any  shades 
of  <^renee  compared  to  those  whidi  we  observe  in  European  nations. 
We  ra^t  attempt  to  explain  Uus  fact,  by  supposing  that  the  nations  <^  the  Euro- 
pean race,  having  eeparated  at  an  early  period,  occu^ed  countries  extremely  diver- 
sified in  r^|;ard  u>  <^nate,  and  pursued  very  difi^nt  modes  of  living,  whilst  the 
Mongd  or  negro  txibes  must  have  multiplied  at  first  in  a  physical  region,  whence 
they  spread  themselves,  perfecMy  formed,  into  the  countries  which  they  now  inhabit. 
But  this  explanation,  not  admittiAg  of  being  appHed  to  the  Americans,  cannot  en- 
tirely solve  the  diiBcrity.  The  nature  of  thenar  still  remains  one  of  the  most  specious 
argumente  m  fkvour  of  the  system  wluch  supposes  a  plurality  of  species  of  men. 

We  observe,  howev^,  tiiat  in  the  Europeaa  race,  the  colour  <^  the 
hahr  appears  to  change  with  the  civilization,  or  racier  with  tiie  degeneracy 
of  nations.  The  ftor-haired  race,  which,  in  the  age  of  Homer,  furnished  Greece 
with  kings  and  heroes,  still  existed  in  the  days  6f  Tadtus  in  Belgic  Gaul  and  in 
Germany;  but  now  it  appeus  to  have  become  extinct  in  the  cities  of  the  north.  Is 
it  the  fact  that  spicy  food,  beverage  abounding  in  alcohol,  luxury,  and  voluptuousness, 
gradually  change  the  physical  constituti<m  of  these  nations? 

The  varieties  in  the  form  of  the  cranium  or  skull,  seem  to  be  of  more 
importance  than  all  those  we  have  examined ;  at  the  same  time,  since 
the  researches  of  Mr.  GaHf  have  demonstrated,  that  the  external  configuration  of 
the  cranium  depends' upon  the  form  of  the  brain,  we  can  scarcely  consider  diversities 
in  a  substance  which  is  sofl,  and  susceptible  of  every  form,  as  presenting  a  character 
imeqmocally  marking  a  diversity  of  species. 

The  form  of  the  cranium  appears  to  us  to  depend  as  much  as  the  |  GeMni«MM^ 
physiognomy  upon  the  moral  character  of  the  individuals.  Though  it  is  impossible 
to  assign  to  every  passion,  and  to  every  faculty,  a  sepamte  organ  in  (he  brain,  it  is  cer- 
tain that  men  of  great  talents,  and  of  strong  passions,  have  the  head  more  varied 
with  bump»  and  protuberances  than  the  multitude.  Another  fact  is,  that  in  those 
nations,  the  individuals  of  which  most  nearly  resemble  each  other  in  character,  and 
which  have  been  least  mixed  with  other  tribes,  the  skulls  appear  to  have  been  cast 
in  one  common  national  mould.  When  we  see  the  head  of  one  Hindoo,  we  see 
the  heads  of  the  whole  nation:;];  on  the  contrary,  in  Europe,  where  the  characters 
of  individualB  vary  extremely,  we  find  skulls  of  e Very  f<Nrm,  even  the  most  remote 
from  what  we  reckon  the  regular  shape. 

independency  of  this  general  cause,  to  which  should  be  added  the 
efiects  of  food  and  dimate,  the  form  of  the  head  is  frequently  modified 
by  artificial  means.  A  pressure  continually  applied  for  a  great  number  of  years^ 
BMieh  moi>e  frequently  imparts  to  the  smooth  bones  of  the  head  a  peculiar  configu- 
ration, which  becomes  even  national  at  last  This  efiect  may  be  produced  by  the 
manner  id  vdiich  some  nations  place  their  children  in  the  cradle,  or  bymaihial  com- 
pression, long  and  carefully  applied.  Yesale  relates,  that  in  his  time  almost  all  the 
^rmans  had  the  head  ^ttened  behind,  and  enlarged  at  the  sides,  because  they 
were  always  laid  on  their  backs  whilst  in  the  cradle.  §  The  Belgians,  on  the  con- 
Wy,  who  were  accustomed  in  infancy  to  sleep  on  their  sides,  were  remaiked  for 
the  length  of  their  head.  The  American  say^es,  from  South  Carolina  to  New 
Mexico,  have  all  of  them  the  dnill  depressed,  because  tliey  lay  their  clnldren  in  the 
cm£e  in  such  a  position  that  the  crown  of  the  head,  which  is  placed  upon  a  h^g 
filled  with  sand,  supports  almost  the  whole  weight  of  the  body.|( 

*  Cruris.  Aliika«  v.  69. 

t  Qall  and  Spurzbettt.    Anatooue  du  ccrveaax»  &e.  he  avec  fig«  Ches.  SdioelL 

^  Comp.  the  line  work,  **  Lea  HJadoiuL"  par  M.  Sdvjiis. 

^  Vesmle,  qoated  hy  Bhimeiibsdi,  ^  6X 

I  Adair's  History  of  the  Merth  Amtricaa  Indiana^  p.  9. 
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Feo^  1^  I  ^  pltictice  prevalent  in  ancient  as  well  as  modem  times,  in  our  cfr 
SScofVinn.  I  mates,  and  in  the  most  distant  countries,  is  to  bring  th^  head  of  the 
new-born  infant  to  a  national  form  by  means  of  bandages,  different  sorts  of  instru- 
ments, or  even  the  simple  pressure  of  the  hands.  This  custom  obtained  for* 
merly,  and  still  continues,  among  the  inhabitants  of  several  parts  of  Germany;^ 
among  the  Belgians;!  the  French;;];  in  several  districts  of  Italy;  among  the  Islanders 
of  the  Grecian  Archipelago ;§  the  Turks;  the  ancient  Sigyni,  and  the  Macrocephafi 
of  the  Euxine  Sea;||  it  prevails  to  this  day  among  the  inhabitants  of  Sumatra  and 
Nicobar;ir  and  particularly  amongst  the  different  nations  of  America,  such  as  the 
people  of  Nootka  Sound;**  the  Chactas;  the  native  inhabitants  of  Georgia;  the 
Waxsawsof  Carolina;  the  Caribbees;  the  Peruvians ;!!  the  Omagnas ;;];;];  together 
with  the  negroes  of  the  Antilles.  §§  This  practice  was  forbidden  in  Spanish  Ame- 
rica, by  the  deci^  of  a  national  council.  ||  ||  We  are  in  possession  of  the  most  exact 
descriptions  of  the  means  which  these  savages  employ  to  give  the  heads  of  their 
children,  by  an  uniform  pressure,  the  configuration  they  desire.iriT  This  fact  being 
established  by  so  many  unexceptionable  witnesses,  all  which  remains  now  is  to  ascer* 
tain  whether  the  forms  of  the  cranium,  obtained  by  these  means,  become,  aAer  a 
long  series  of  generations,  natural  and  hereditary.  Hippocrates,  in  his 
treatise  on  air,  waters,  and  situations,  mentions  particularly  the  Maero^ 
eephali,  a  nation  in  the  vicinity  of  the  Fontus  Euximus.  According  to  him,  no  other 
people  bad  the  head  shaped  like  theirs:  and  this  conformation  originally  resulted 
from  a  particular  practice.  The  Macrocephali  regarded  a  long  head  as  the  index 
and  symbc^  of  courage ;  in  conformity  with  this  opinion,  they  moulded  the  heads  <^ 
their  infants  at  birth,  and  endeavoured,  by  various  contrivances,  to  give  them  length 
at  the  expense  of  l^readth.  The  form  at  last  became  natural,  and  no  care  was  re- 
quired to  produce  it. 

2^^  in  the  I  There  are  also  in  the  form  of  the  human  body,  other  diversities  which 
oriheboST'  I  appear  peculiar  to  nations,  and  perhaps  to  different  varieties  of  the  hu- 
man species.  It  is  alleged  that  several  savage  tribes  have  moveable  ears;  but  it 
has  been  probably  under  the  impulse  of  a  satirical  spirit,  that  soine  authors  have 
assured  us,  that  the  ancient  Batavians  had  ears  singularly  deformed,  and  that,  amongst 
the  inhabitants  of  Biscay,  these  organs  are  of  an  unusual  length.  The  pendent 
breasts  of  the  negresses  are  occasioned  by  the  practice  of  suckling  their  infants  sus* 
pended  from  their  backs*  The  fulness  of  this  part  seems  to  l)e  the  effect  of  a  warm 
and  humid  climate. 

We  shall  notice  elsewhere  the  deformity  of  the  Boschman  women  in  South  Africa. 
Amongst  the  tribes  of  the  South  Sea,  or  Great  Eastern  Ocean,  the  chiefs  owe  their 
swollen  legs  to  their  indolence  and  manner  of  sitting.  Perhaps  also  the  tl^hantifuis,  a 
malady  frequent  m  Africa,  Arabia,  and  Indostan,***  extends  over  the  Oceanic  coun- 
tries. The  crooked  legs  of  the  negroes,  which  had  been  observed  by  the  ancients,  tft 
appear  equally  common  amongst  the  Mongol  nations. ;[;|;];  This  deformity  has  been 
attributed,  either  to  their  i)eing'prematurely  accustomed  to  the  saddle^  or  to  the  pos- 
ture in  which  they  are  placed,  during  the  period  of  lactation,  fastened  to  the  back  of 
the  mother,  and  clinging  to  her  forcibly  with  their  knees. 

Varietr  intbe  I  There  are  more  important  varieties  in  the  shape  and  proportion  of  the 
SSuiAdalnns.  ]  lowcr  limbs,  and  which  are  peculiar  to  the  nation  or  the  tribe.     The 

*  J.  Chr.  Gottl.  Ackermtnn,  dans  Nem  Magasin  fur  Aerzte,  de  Baldiager,  toL  iL  p.  5,  6L 
t  Spigel,  de  Hum.  Corp,  Fabric^,  p.  17.  4  Andry,  Orthopedie,  vol.  ii.  pw  3. 

§  Phiutes,  a  physician  of  Epirus*  quoted  by  Blumenbacb.  Strabon,  1.  zi.  p.  358.  Hipp, 
de  JErib.  aq.  et  loc.  I  Marsden's  History  of  Sumatra,  p.  38. 

I  Nic.Fontana,in  theAsiaticBeseardiea,  vol.  ill.  p.  151.  **  Meares's  Voyages,  p.  349. 
ff  Oviedo,  Histoire  Gener.  de  (as  Indians.  Torquemada,  Monarchia  Indiana,  voL  iiL  UDoa* 

Beiacion  del  Via^e,  vol.  ii.  p.  533. 
^  La  Condamine,  Mem.  de  FAcademie  des  Sciennes,  1745,  p.  437. 
§§  Thibaolt  de  Chanvalon,  Voyage  k  la  Martinique,  p.  39. 

II  Jos.  Saenz  de  Aguire,  Collectio  Maxima  Goncilioruro  Omnium  Hispanic  et  Novi  Orbif* 
-»ol.  ▼!.  p.  204.  ^^  Journal  de  Physique,  d'Aout  1791,  p.  32. 

'**  AUard,  Histoire  d'une  Maladie  Particulieure  au  Systeme  Lymphatique. 

t  Atist.  Problem  v.  14i  &c,  ^t^  PaUai^  sur  le»  Natiou  Metrics,  roL  i.  p.  98^ 
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sarages  of  New  ^ollaiid  have  legs  extremely  long  and  slender.*  It  is  not  true  that 
this  peculiarity  occurs  amongst  the  Hindoos,  as  we  are  told  by  an  observer  unworthy 
of  credit!  But  it  i4>pears  certain  that  the  Mongols  and  Americans  have  their  legs 
and  ttiighs  too  short  in  proportion  to  the  rest  of  the  body.  Some  nations  have  sm^l 
hands  and  feet.  The  Hindoo  sabres,  frequently  brought  into  England,  are  too  small 
in  the  hilt  to  be  wielded  by  most  Europeans.;];  We  might  refer  also,  to  the  Chinese, 
the  Kamchadales,  the  Esquimaux,  the  Peruvians,  4he  Hottentots,  and  the  inhabitants 
of  New  Holland.  § 

Nations  differ  veiy  much  in  the  degree  of  strength  with  which  they 
are  endowed.  The  interesting  experiments  of  Feron  and  Regnier, 
have  proved  that  savage,  or  half  civilized  nations,  3deld  to  the  Europeans  in  all  kinds 
of  active  ^orce;  but  we  have  no  doubt  that  they  possess,  in  a  more  eminent  degree, 
ihsd  passive  farce  which  resists  the  inclemency  of  the  seasops. 

After  summing  up  all  the  observations  made  by  travellers,  the  celebrated  Blumen- 
bach  reduces  all  the  varieties  of  the  human  species  to  five  principal  I  y^  wincipti 
types  or  modelSf  on  which  a  deliberate  and  minute  examination  has  ena-  |  '"" 
bled  us  to  make  only  a  few  slight  modifications. 

The  first  variety  occupies  the  central  parts  of  the'  old  continent, 
namely.  Western  Asia,  Eastern  and  Northern  Afiica,  Hindostap,  and 
Europe.  Its  characters  are,  the  colour  of  the  skin  more  or  less  white  or  brown;  the 
cheeks  tinged  vrith  red;  long  hair,  either  brown  or  fair;  the  head  almost  spherical, 
the  face  oval  and  narrow;  the  features  moderately  marked;  the  forehead  smooth; 
the  nose  slightly  arched;  the  mouth  small;  the  front  teeth  perpendiculariy  placed  in 
the  two  laws;  the  lips,  particularly  the  lower  one,  slightly  pouting;  the  chin  full 
aiid  round.  .  The  regularity  of  the  features  of  such  a  countenance,  which  is  that  of 
the  European,  causes  it  to  be  generally  considered  as  the  most  handsome  and  agree^ 
able.  The  features  of  the  Hindoo,  the  Abyssinian,  and  the  Breber,  or  inhabitant  of 
Mount  Atlas,  do  not  essentially  differ  from  those  of  the  European,  except  in  the 
colour  of  the  skin,  which  is  darkened  fi:om  the  effects  of  the  climate,  and  which, 
moreover,  amongst  the  Hindoos,  and  even  the  Abyssinians,  acquires  a  very  fair  tint 
in  the  mountainous  provinces.  Blumenbaeh  designates  this  race  the  Caucasian; 
but'  by  bestowing  this  name  he  invades  the  province  of  civil  history,  which  assigns 
us  no  reason  for  believing  the  people  of  Caucasus  to  be  more  ancient  than  those  of 
Mount  Atlas  or  the  Alps.  Neither  physiology,  nor  physiood  geography,  fiimish  the 
least  proof,  that  this  variety  of  the  human  species  has  had  a  common  origin;  it  has 
formed  itself  wherever  there  existed  the  physical  causes  on  which  it  depends 

The  second  variety  is  that  which  was  at  first  errpneously  designated 
under  the  appellation  of  Tartar^  though  the  Tartars,  properly  so  called, 
do  not  belong  to  it.  We  shall  call  it  the  Eastern,  Race,  or  Variety  of  the  JStncietU 
Continent.  The  following  is  its  character;  yellow  colour;  hair  black,  stiff,  straight, 
and  not  very  thick;  th^  head  almost  quadrangular;  the  face  large,  flat,  and  depressed; 
the  features  indistinctly  marked,  and,  as  it  were,  blended  together;  the  space  between 
the  eyebrows  large  and  smooth;  the  nose  small  and  flat;  the  cheeks  round  and  pro- 
minent; the  opening  of  the  eyelids  narrow  and  linear;  thechm  pointed. 

This  variety  comprises  all  the  Asiatics  to  the  east  of  the  Ganges,  and  of  Mount 
Belour,  except  the  Malays  of  the  extremity  of  the  peninsula  beyond  the  Ganges.  In 
Europe  this  variety  is  found,  according  to  Blumenbaeh,  amongst  the  Laplanders  and 
the  Finns;  and  in  America,  amongst  the  Esquimaux,  firom  Behrings  Straits  to  Green- 
land. But  we  are  convinced  that  the  Finlanders,  descendants  of  the  ancient  Scy- 
thians of  Europe,  should  be  classed  with  the  first  variety,  of  which  they  form  a  very- 
ancient  subdivision,  having  mixed  with,  the  Celts  and  the  Basques,  as  will  be  shovm 
in  the  description  of  Europe. 

*  P^roD»  Vovares  auz  terret  Australei,  AtlM,  pi.  xx. 

t  La  BoulUye  le  Gooz,  Voyages  et  Observ.  p..  153.    Comp.  Solvyos>  1.  c 

i  Hodge*»  Travels  in  India,  p.  3. 

^  De  la  Barbinais,  Voyage  aUtour  du  Monde,  vol.  ii.  p.  62.     Dampier's  ConUnnation  of 
^ova|^  round  the  World,  p.  100    Wales  Philosopb.  Transact,  vol.  Iz.  p.  109 ;  and  Curtis,  ih' 
vol,  haw.  p.  383.    Watkin  Tenches  Account  of  thiB  Settlement  of  Fort  Jacksoii,  p«  179. 
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The  Eafitem  raee  of  the  old  continent,  bounded  bj  the  Iknits  thai  w^  knve  ^Mt 
now  traced,  presents  a  remarkable  identity  of  tint,  phyaiognom/,  form  of  the  skuQ, 
and  even  of  language,  a?  we  shall  see  in  the  sequel* 

The  American  variety  resembles,  in  several  points,  that  which  we 
have  been  describing.  Its  principal  char^ters  are,  the  copper  c(^oiff; 
hair  black,  straight,  sti^  and  thm;  forehead  short;  eyes  sunk  in;  tl^e  nose  almoet 
flattened,  and  yet  somewhat  projecting;  the  cheek  bones  in  general  prominent;  the 
face  large,  without  being  flat  or  depressed.  The  features,  viewed  in  profile,  appear 
\&ry  mi^ed,  and  of  a  bold  outline.  The  form  of  the  focebead,  and  the  crown,  is 
often  the  effect  of  art. 

This  variety  comprehends  all  Ameriea,  except  the  northern  extremitieB,  inhabited 
by  the  Esquimaux.  It  appears  to  be  composed  of  several  branches,  which  ^lEa 
considerably;  the  complexi<m,  which  is  white  or  fisdr  amongst  the  KristinflttiXy  be- 
comes almost  black  among  the  Brazilians;  the  features  and  the  skull  ajre  sometimes 
flattened,  and  sometimes  lengthened.  All  these  tribes  have  a  beard,*  but  k  is-  weak ; 
there  are  some  who,  like  the  Mongid  and  Malay  nations,  pfaick  it  out  by  the  root 
The  opinion  that  the  American  tribes  were  destitute  of  beards,  owes  its  or^n  to  Dc 
Paw.  Robertson  the  historian,  an  author  still  more  w(»r&y  of  credit,,  has  said^  that 
all  the  Americans  have  the  same  cast  of  countenance:  to  such  a  degree  have  the 
truths  of  physical  geography  been  overlooked  or  disregarded  by  those  who  have  un- 
dertaken to  write  the  history  of  man. 

Miitararihe  I  We  shaO  now  rettoi  to  the  East,  in  o^der  to  consider  the  fourth  va^ 
irin.  ^"'^  I  riety  of  the  human^  species^  that  of  the  Oceanic  countries,  or  Qflh  part 
of  the  world,  designated  by  Blumenbach  under  the  too  aibitrary  name  of  the  Mndtni 
roM.  The  following  are  its  still  veiy  uncertain  characters, — a  tawsy  colour;  the 
hair  black,  soft,  thidc,  abundant,  and  curled;  the  head  sligfatly  shnmk  in;  the  f<»e- 
head  a^Uttle  bulging  out;,  the  nose  thick,  wide>  and  flattened;  the  mouth  large;  the 
upper  jaw  a  littto  projecting;  the  features  viewed  in  profile,  appear  marked  ud  disr 
tinct 

This  variefy  comprehends  the  islanders  of  the  Pacific  Ocean,  the  iidiabitants  of 
the  Marian,  Philippine,  Molucca,  Sunda  Islaads,  and  the  indigenous  tribes  of  the 
peninsula  oi  Malacca,  most  of  the  inhabitaats  of  New  Holland,  and  those  of  New 
Zealand,  and  perhaps  even  some  of  the  nations  of  Madagascar.  B^t  how  difficoh 
is  it  to  determine  any  thing  concerning  nations  so  imperfectly  known,  and  which  ap- 
pear to  include  tribes  of  diflerent  origins !  The  immortal  Quiros,  who  first  discov^ed 
the  Society  Islands,  carefully  observed  the  disparity  which  exists  between  their  in- 
habitants. He  says  that  some  resemble  the  Whites,  others  the  Mulattoes,  and  even 
the  Negroes.f  Modem  yoyagera  have  compared  the  reigning  cast  in  the  island  of 
Otaheite,  to  the  Europeans  of  the  south,  and  the  people  to  the  Mulattoea.;^  The 
very  great  extent  to  which  the  Malay  language  prevails,  and  which  at  first  leads  us 
to  siJ^>pose  the  identity  of  these  nations,  could  be  the  conseq^nce  only  of  ancient 
migrations  ajid  conquests.  At  the  same  time,  it  is  proper  to  state,  that  the  savages 
of  New  South  Wales,  who  speak  a  language  difiereat  from  the  Malay,  exhibtt,  not- 
withstanding, the  leading  physical  characters  of  the  last  mentioned  variety. 
]i«Kr9Tuiet7.  [  The  fifth  grand  division  of  the  human  race,  or  the  JVagro  ear»e%,  is 
attended  by  no  ckcumstances  of  a  doubtful  nature.  The  characters  are,  c<^our 
black;  hair  black  aend  woolly;  head  narrow,  and  compressed  on  e^h  side;  forehead 
very  convex  and  arched;  the  cheek  bones  projecting;  the  eyes  even  with  the  fore- 
head; the  nose  large,  and  almost  confounded  with  the  upper  jaw,  which  is  canied 
forward;  the  border  of  the  gums  narrow  and  ektega^;  tiw  upper  front  teeth>  or  in- 
cLlores,  obliquely  placed;  the  lips,  particularly  the  upper,  very  thick;  the  chin  drawn 
in ;  the  legs  in  general  crooked.  This  variety,  which  is  spread  over  all  Westero  and 
Southern  Afirica,  is  found  also  upon  the  coasts  of  Madagascar,  probably  upon  those 
of  the  north-west,  and  of  New  Holland,  in  the  great  islands  of  Yan  Dieman's  Land, 
in  New  Caledonia,  and  New  Gumea.    It  is  even  stq»posed  that  it  anciently  existed 

*  Blumeiibfteb,  Gottitigen  Mtgazioe,  &c.  &c. 

*  <%mrof,  in  Dtlrymple'*  Collection  of  Voyages  to  the  Southern  Pftciilc  Qcean»  vol.  L  p.  tSl. 

'ougwnirtnc  Voji^fc  Mttoar  da  Monde,  p.  211. 
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in  the  Philippine  islands,  in  Borneo,  Java,  and  Sumatra.  The  ffaraforaSy  ^ho  atill 
inhabit  the  interior  of  some  of  these  islands,  are  Negroes;  so  also  are  the  natives  of 
the  islands  of  Andaman.  Thus  all  the  regions  of  the  toirid  zone,  vdth  the  exception 
of  America,  have  produced  Negro  tribes ; — a  manifest  proof  of  the  influence  of  cli- 
mate upon  the  varieties  pf  the  species.  But  when  we  observe  the  dif-  Sj^^JS'S?;' 
ferences  between  a  real  Negro,  with  a  complexion  of  jet,  and  wooHy  and  gneu 
crisped  hair;  a  Caffire,  with  a  yellow  copper  complexion,  and  long  woolly  hair;  a  na- 
tive'of  Tan  Dieman's  land;  a  New  Caledonian;  a  Fapous,  or  New  Guinea  man,  of 
the  colour  of  soot,  with  frizzled  locks, — we  remain  uncertain  whether  these  three 
races,  separated  besides  by  seas  and  mountains,  are  each  of  them  the  original  inha- 
bitants of  their  present  abode,  or  whether  they  have  all  descended  firom  a  common 
stock. 

The  Hottentots  form  another  remarkable  exception :  the  shape  of  |  HMttncoci. 
their  skull  is  that  of  the  Malay  race ;  they  have  the  complexion  and  the  thin  beards 
of  the  Mongol  variety,  but  their  woolly  hair  resembles  that  of  the  Negroes. 

Such  are  the  principal  varieties  of,  liie  human  species,  spread  over  the 
surface  of  the  globe.  The  ancients  erroneously  imagined  that  the  tor- 
rid zone,  scorched  by  the  rays  of  a  vertical  sun,  cut  off  all  communica- 
tion between  the  inhabitants  of  the  two  temperate  zones.  Thi^  opinion,  which  con- 
tracted the  boundaries  of  the  universe,  has  vanished  away  before  the  discoveries  of 
Columbus,  of  Gama,  and  of 'Cook.  Navigators  have  found  inhabitants  in  the  most 
sultry  climates,  and  in  the  neighbourhood  of  the  poles,  upon  the  most  inaccessible 
coasts,  and  even  on  islands  that  a  boundless  ocean  seemed  to  separate  from  the  rest 
of  the  world.  The  islands  of  Spitzbergen  a)nd  of  Nova  Zembla,  to  the  north; 
Sandwich  Isle,  the  islands  of  Falkland,  imd  of  Eei^elen,  to  the  isouth, — are  the 
only  countries  of  considerable  extent,  which  have  been  found  entirely  destitute  of 
human  inhabitants.  Ma&,  therefore,  has  the  whole  earth  as  his  abode.  He  can 
live  in  every  climate,  and  his  habitations  reach  to  the  remotest  confines  of  animated 
nature.  The  Esquimaux  of  Greenland  dwell  as  far  north  as  the  80th  degree.  In 
the  other  hemisphere,  the  bleak  and  barren  Terra  del  Fuego  supports  the  wretched 
Petcheres.  The  New  Worid,  then,  though  in  general  thinly  peopled,  is  still  inha- 
bited from  one  extremity  to  the  other.  In  ^e  old  contment,  the  habitations  of  man 
forai  a  collected  whole>  which  is  broken  in  upon  only  by  some  sandy  tracts;  and  in 
the  midst  even  of  these  deserts,  man  has  peopled  the  Oam^  those  verdant  islands 
scattered  over  an  ocean  ef  sand. 

The  liaman  body  supports,  upon  the  banks  of  the  Senegal,  a  degree  ^JJ^JJ** 
of  heat  which  caoses  spirits  of  wine  to  boiL  tn  the  north-east  of  Asia,  omuu 
it  resists  cold  which  freezes  mercury.  The  experiments  of  Foidyce,  Boerhaave,  and 
TiHet,  prove  that  man  is  more  capable  than  most  animals  oi  supporting  a  very  great 
deeree  of  heat  We  have  no  doubt  that  eur  body  would  resist  extreine  cold  equally 
well,  provided  that  it  retained  die  power  of  moving.  As  ih6  intensity  of  the  cold 
should  scarcely  increase  beyond  the  78th  or  80th  degree,  it  is  probable  that  man 
could  sail  under  tiie  poles  ad  well  as  under  the  equator,  if  he  were  not  anrested  by 
theice. 

The*  power  which  mwi  possesses  of  speedily  accommodating  himself  1  JJJg;^ 
to  every  climate,  appears  to  spring  from  the  same  cause  which  renders  wdinatefc 
his  health  less  sound  and  less  steady  than  that  of  other  animals.  It  is  to  the  supe- 
rior af&ifty  of  the  component  particles  of  their  bodies  to  inert  matter,  that  animals 
we  mdebted  for  those  instkicts  of  niiiich  we  are  destitute.  Our  senses,  on  the  con- 
traiy  are  not  bo  poignant,  our  body  is  not  so  susceptible  of  impression,  the  impulse 
of  ocr  passions  is  not  so  ungovemable,  because  the  whole  of  oiar  OTganization  ja 
more  subtile,  more  delicate,  and,  if  we  may  say  so,  more  intellectu^U  The  insta- 
hiHty  of  health,  and  the  uncertain  duration  of  life,  are  the  natural  consequences  of 
this  delkiate  mobility  of  our  organs.  It  is  owing,  however,  to  this  same  mobility, 
that  our  organs  obey  irtth  ease  and  promptitude  the  volitions  of  the  soul.  A  firm 
determination  not  to  be  overcome  by  a  distemper,  but  to  bear  up  against  it,  is,  in  the 
opinion  of  physicians,  one  of  the  most  potent  medicines,  whilst  an  apprehennve  and 
desponding  ime^nation,  is  sure  to  ag^vate  the  slightest  indisposition.  And  thus 
VoL.K— Kk 
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it  i«  that  our  bodily  frame,  in  order  to  be  fortified  against  the  influence  of  a  new  cli- 
mate, only  waits  for  the  orders  of  the  mind,  to  which  it  serves  as  an  organ.  Under 
every  climate,  the  nerves,  the  muscles,  and  the  vessels,  by  stretching  or  relaxing,  by 
dSating  or  contracting,  soon  acquire  the  state  which  is  habitually  suited  to  the  dc^gree 
of  heat  or  cold  that  the  body  experiences. 

Sum  total  of  I  It  is  commonly  said,  that  the  sum  total  of  men  living  upon  the  eartli 
laee.  **^'*  |  may  amount  to  a  nUUiard,  or  one  thoussmd  millions.  But  all  the  calcu- 
lations which  have  been  made  upon  this  subject  are  chimerical.  It  is  impossible  to 
state  any  which  shall  even  approximate  to  truth.  Asia,  it  has  been  said, 
contains  five  hundred  millions  of  inhabitants ;  but  it  has  been  only  bj 
proceeding  upon  the  moat  exaggerated  data  for  each  of  the  countries  which  com- 
pose this  quarter  of  the  world,  that  this  sum  total  has  been  arrived  at..  The  truth 
is,  we  have  no  greater  reason  for  giving  to  Asia  500  millioifs  than  for  giving  it  250. 
Among  the  difierent  accounts  respecting  China,  how  shall  we  hit  upon  the  true  one? 
Has  that  country  27  millions  of  inhabitants,  according  to  Sonnerat?  or  55  millionSf 
according  to  the  extract  from  the  official  Gazette  of  Pekin  ?  or  70  millions,  accord- 
ing to  the  Russians?  or  100  millions,  as  De  Guignes  believed?  or  19,662,000,  as 
M.  Busching  informs  us  ?  or  200  millions,  agreeably  to  the  statement  of  the  Missioii- 
aries  1  or,  finally,  333  millions,  as  a  Chinese  mandarin,  perfectly  veracious  no  doubt, 
assured  Lord  Macartney  1  This  single  example  may  sufiice  to  convince  the  judi- 
cious reader,  that  all  this  parade  of  figures,  is  founded  only  upon  vague  conjectures. 
We  have  endeavoured  to  compute  the  population  of  Asia,  by  collating  the  accounts 
of  modem  travellers.  We  affirm  nothing :  we  merely  say,  that  it  appears  to  us  that 
we  cannot  assign  to  Asia  more  than  from  320  to  3^0  millions  of  inhabitants. 

The  Oceanic  division  of  the  earth,  or  that  collection  of  laige  a^d 
small  islands  to  the  south  east  of  Asia,  contains  vast  spaces  almost  en- 
tirely unkno\i'u.  Carrying  partial  computationsi  as  far  as  possible,  we  shall  find,  from 
Sumatra  to  Easter  Island,  and  from  Manilla  to  New  Zealand,  only  about  ^0  millions 
of  inhabitants. 

or  Africa.  I  A)^  to  Africa,  the  uncertainty  is  so  great,  that,  upon  the  whole,  we  do 
not  know  whether  we  should  estimate  that  quarter  of  the  globe  at  a  population  of  45, 
or  90  millions.  One  third  of  Africa  is. so  completely  unknown,  that  it  is  not  ascer- 
tained whether  it  contains  lakes,  or  mountains,  or  s^dy  deserts.  Of  the  parts  which 
are  best  known,  there  is  not  one  concerning  which  we  possess  any  correct  calcula- 
tions. All  that  we  know  is,  that  the  population  of  Egypt,  of  the  Barbary  States,  and 
of  the  empire  of  Morocco,  has  been  prodigiously  exaggerated.  Mention  is  made  of 
very  populous  coimtiies  on  the  banks  of  the  Niger ;  but  what  traveller  deserving  of 
belief  has  seen  those  great  cities  which  should  have  more  inhabitants  than  Londoa  ? 
All  pretensions  to  certain  calculation  would  be  ridiculous ;  but,  if  we  take  a  mean 
term,  70  millions  may  be  considered  as  the  m€unmum  of  the  population  of  Aiiica. 
PopatetSon  ^T  I  1 50  millions  of  inhabitants  have  been  assigned  to  America.  But  there  is 
America.  |  gcarccly  otu  third  of  this  number  whose  existence  can  be  proved.  The 
Spaniards  have  scarcely  extended  their  calculations  beyond  20  millions  of  inhabitants 
of  all  classes,  for  the  whole  population  of  their  colonies ;  and  even  this  is  perhaps  a  third 
too  much.  Brazil  has  only  one  million  of  inhabitants,  according  to  Raynal;  'but  we 
should  now  reckon  a  little  ^lo^e  than  four  miUons,  including  the  natives.  It  would  be 
difficult  to  discover  more  than  two  millions  in  all  the  great  8^  little  Antilles,  deducting 
those  possessed  by  the  Spaniards.  The  United  States  have  (1821)'firom  ten  to  elevco 
millions  of  inhabitants.  English  Canada,  and  Nova  Scotia,  with  their  dependencies, 
can  be  estimated  only  at  a  million  and  a  half.  We  shall  not  meet  with  two  mtlHoio 
of  individuals  in  the  tribes,  or  rather  the  savage  families  of  the  interior  and  north 
west  It  is  evident,  therefore,  that  the  whole  of  America  does  not  contain  more  than 
45  or  46  millions  of  inhabitants. 

oenen]  tarn.  I  Let  US  sum  up  the  whole  of  these  hypothetical  results.  Europe,  the 
'"■'y-  I  only  quarter  which  is  known,  may  contain  170  millions  of  inhabitants. 

Asia  has  from  320  to  340  millions.  All  the  islands  of  the  Great  Ocean,  forming  the 
'Hfth  part  of  the  world,  may  contain  20  millions ;  we  shall  leave  70  milUons  to  Afiica, 
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and  45  nulUons  to  America.     The  sum  total  of  the  human  tace  then,  will  amount 
only  to  640  or  650  millions  of  individuals^  instead  of  a  milliard,  or  1000  millions. 

We  have  more  satisfactory  and  correct  results  as  to  the  proportions  which  subsist 
between  the  births  an^  deaths,  and  the  number  of  marriages  and  of  living  individuals 
of  each  sex  and  of  every  age.* 

The  natural  limit  of  human  life  seems  to  be  from  80  to  90  years.  Few 
men  survive  that  period — the  greater  majority  die  long  before  they  even 
approach  it  Of  aJl  new  bom  infants^  ot^e  out  ot  Jour  dies  the  first  year. 
Two  fifths  only  attain  their  sixth  year ;  and,  befbre  the  twenty-second  year,  one  half 
of  the  generation  is  consigned  to  the  grave : — ^the  order  which  death  observes  in  cut- 
ting off  his  victims  is  one  of  the  roost  wonderful  phenomena  in  nature — the  causes 
by  which  it  is  effected  are  too  numerous  and  too  complicated  to  be  here  considered 
in  detail.  The  unhealthy  nature  of  certain  occupations,  the  impetuosity  of  the  pas- 
sions, and  the' corruption  of  manners,  prove  no  less  fatal  to  life  than  the  original 
weakness  of  the  human  frame.  In  general,  the  mean  dwulion  of  human  life  is 
between  30  and  40  yearl ;  that  is,  out  of  30  or  40  individuals,  one  dies  every  year. 

This  proportion  varies  in  a  -singular  manner,  according  to  sex,  localities,  and  cli- 
mates, and  even  from  one  province  to  another.  In  1774,  there  was,  according  to 
^ussmilch,  one  death  for  every  26  men  and  women  in  Prussian  Silesia,  and  1  for 
every  36  in  the  March  of  Brandenburg.   In  Sweden,  according  to  War- 

Esntin,  they  reckon  1  in  33  for  the  men,  and  1  in  35  for  the  women.  In 
onmark,  the  proportion  is,  according  to  the  statistics  of  Thaarup,  1  in 
B7  y\,  including  Holstein.  In  Norway,  according  to  the  same  author,  tliey  allow  1 
in  48  ^.  The  German-Russian  geographers  affect  to  estabhsh  a  proportion  still 
more  favourable  for  Russia,  vizi  1  in  58  or  59 ; ,  but  there  is  ground  to  believe  that 
they  proceed  on  erroneous  data.  It  is  certain  that  in  small  districts,  the  proportion 
which  the  number  of  the  deaths  bears  to  that  of  the  living  inhabitants  is  sometimes 
extremely  low.  In  the  parish  of  Wotrdal,  in  Norway,  the  mortality  was  only  1  in 
\  74,  during  ten  years.  In  the  government  of  Woronesch  in  Russia,  the  mortahty  was 
'  that  of  1  in  79  ^%;  but  it  is  physically  impossible  that  the  proportions  so  favourable 
can  obtain  in  a  country  of  large  extent  In  France,  it  appears  that  the  computation 
18  1  death  in  35 ;  and  that  is  pertuips  the  most  iwexccptionabJ©  basis  that  con  be 
adopted  for  any  country  of  the  same  extent 

It  is  said  that  the  mortahty  is  much  greater  in  towns  than  in  the  coun- 
tiy.  Wargentin  calculates  that  in  Stockhohn  1  in  17  men  dies,  and  1 
woman  in  21.  According  to  Price,  there  dies  in  the  large  towns  of  England, 
every  year,  1  out  of  f>om  19  to  23 ;  in  the  small  towns,  1  m  28,  and  in  the  country, 
only  1  in  40  or  60. 

Aristotle  long  ago  exhorted  governments  to  prevent  tlie  accumulation  of  inhabi- 
tants in  the  cities.f  Sussmilch  compares  cities  to  a  continually  raging  pestilence. 
Such  a  swce'ping  assertion  exaggerates  the  eti<;;cts  of  an  evil  whose  existence  cannot 
be  denied.     The  inhabitants  of  the  country  enjoy  two  great  advantages  over  those 

•  Sussmilch,  Divine  Order  In  the  variations  of  the  human  kind,  in  regard  to  birtlis.  Sic.  &c. 
2ro|g.  8vo.  (in  German,)  3d  edition,  Berlin,  1765.  (4th  edition,  posthumous,  with  a  supple- 
ment by  Baumann,  1775-87.)  Euler,  Hecerches  Geiierales  surja  mortaliti^  et  multiplication 
du^enre  humain,  in  the  Memoirs  of  the  Academy  of  Berlin,  1760.  Lambert,  Kemarks  upon 
mortality,  births,  8tc.  in  his  E»8ay8  on  applied  Mathematics,  Berlin,  1772.  (in  German.)  9th 
M^moire  Deaparcieux,  Essai  sirr  les  probabilit^s  de  la  dur^e  tie  la  vie  bumaine,  &c.  &c.  Paris, 
1746.  M'argenlin,  Mdmoires  divei-s  sur  les  tables  de  mortality,  Sec.  in  the  Memoirs  of  the 
Academy  of  Stockholm,  vol.  xvi.  xvii.  xxviii  et  xxxi.  Halley's  Estimate  of  the  degrees  of 
mortality  of  mankind,  &c.  in  the  Thilosophical  Transactions,  1691.  Arthur  Young's  Political 
Aritlimctic,  1775.  Black's  Arithmetical  and  Medical  Analysis  of  mortality,  &c.  London,  1789, 
2U  edition.  Short's  New  Observations  on  City,  Town,  and  Country  Bills  of  Mortality,  London, 
1750.  Kerseboom,  Verhandeling  tot  en  Proeve,  Sec.  that  is  to  say.  Memoir  upon  the  manner 
of  knowing  population,  1738.  id.  Aanmerklngen  op  de  Gissingen,  Sec.  that  is,  Hemarks  upon 
the  conjectures  relative  to  the  number  of  men,  1742.  Petty's  Observ.  on  the  Dublin  Bill  of  Mor- 
tality, Sec.  1683.  Ejusd.  Several  Essays  on  Political  Arithmetic,  1699.  Graunt's  Annotations 
made  upon  the  Bills  of  Mortality,  1666,  h.o.  (these  works  are  quoted  in  the  order  of  their  im- 
portance.) 
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of  towns,  a  piver  air,  and  a  more  8ober  and  regular  life.  On  the  other  band,  ratal 
employmentB  expose  those  who  follow  them  to  so  many  accidents,  and  snbject  thtts 
to  so  many  hardships,  and  to  such  a  miserable  mode  of  living,  that  it  may  be  doubted 
whether  the  real  disadvantages  in  cities  are  as  great  as  has  l^n  supposed.  The 
apparent  disproportion  is  probably  owing,  in  a  great  measure,  to  the  circumstance  of 
the  hospitals  being  almost  always  established  in ,  towns,  and  many  of  the  sick  being 
brought  to  them  from  the  country.  Out  of  from  20  to  21,000  deaths  in  Pans,  k  is 
generally  found  that  from  6  to  7000  have  taken  place  in  She  hospitals  alone. 
^^^^  ^  I  It  appears  that  the  air  of  open  and  elevated  plains,  and  of  moimtalBS 
i»Q«>viv*  I  having  a  free  approach,  is  conducive  to  longevity.  The  same  thing 
may  be  said  of  an  insular  atmosphere,  which  is  alwajrs  renovated  by  the  breessa 
from  the  sea.  Russia,  Norway,  Sweden,  Denmark,  Scotland,  Ireland,  and  Switser- 
land,  are  the  countries  which  furnish  the  moet  numerous  and  the  most  antbentic 
examples  of  men  and  women  having  had  their  lives  extended  beyond  the  period  ef 
100  years.  In  these  countries,  we  may  reckon  one  centenarian  for  every  three  or 
four  thousand  individuals.*  But,  we  know  that  there  are  many  countries  in  wfaidi 
longevity  is  common,  although  we  do  not  exactly  know  to  what  extent  PHny  'nnn- 
tions  that  part  of  Italy  which  extends  from  the  Appennines  to  the  Po,  and  ftom 
Placentia  to  Bologna,  as  containing  a  great  number  of  men,  from  100  to  150  yean 
of  age,  at  the  time  of  the  census  which  was  taken  under  the  emperors  Claudius  and 
Yespasian^t 

Rie^e  examples,  however,  of  extreme  longevity,  of  a  life  of  150  years  and  apwaids, 
seem  to  be  common  to  all  countries  without  distinction.  If  Entgland,  the  sahibritT 
of  which  is  so  highly  extolled,  has  frurnii^ed  three  or  four  exainples  c^  men  arriving 
at  the  age  of  from  150  to  169  years,;|;  Hungary  ^liich,  general^  speaking,  is  noC  a 
very  hecdthy  country,  has  seen  the  celebrated  Pierre  Czartan  prolong  hie  life  to  Ae 
158th  year,§  and  John  Rovin,  at  the  age  of  172  had  a  wife  of  164,  and  a  yomiger 
Bon  of  117.  It  is  in  (he  Bannat  of  Temeswar,  a  very  marshy  district,  and  sebjeet 
to  the  putrid  fever,  that  th^se  examples  of  longevity,  and  many  others,  have  been 
observed.  II  A  mode  of  life,  which  is  sober,  and  unruffled  by  tumultuous  paseionB, 
singularly  contributes  to  longevity.  Accprdkig  to  the  author  of  a  very  curious  Htlle 
Mwj^rf  work,ir called tho ^^pologyfor  YmUhj  152 hennits,  taJcen in afi  ages,  and 
of  UTiDg.  qnder  every  climate,  produce  a  sum  total  of  1 1,689  years  of  life,  and  conae- 

quently  an  average  of  76  years  and  ^  little  more  than  three  months  for  each ;  wheraes 
the  same  number  of  Academicians,  the  one  half  belonging  to  the  Academy  of  Sciences, 
and  the  other  to  that  of  Belles  Lettres,  gWes  only  10,511  years  of  life,  consequendy 
69  years  and  a  little  more  than  two  months  for  the  mortal  career  of  «ach.  It  is 
therefore  not  improbable,  that  in  the  ages  of  patriarchal  innocence,  the  period  of 
150,  or  even  200  years,  was  much  more  commonly  attained  than  it  is  in  oiff  tanes. 
This  is  what  the  ancients  affirm  of  the  SereSy  of  the  Cymi  of  India,  of  the  Epimi 
in  iStolia,  and  of  the  inhabitants  of  Mount  Athos  and  Tmolus.  *        *^'«— 

SSST^TB  I  ^  ^®  ordinary  course  of  nature,  at  least  amongst  civilized  nations, 
dttUit.  I  the  number  of  births  exceeds  the  number  of  deaths.     But  the  propoftion 

varies  with  the  situation.  In  the  country,  there  is  frequently  1  bom  yearly  for  erery 
22  of  the  population.  In  towns,  the  proportion  is  less  favourable,  being  often  1  to  40, 
more  generally  1  to  35.  In  this  respect,  climate  occasions  a  remarkable  difference. 
The  most  healthy  climate  is  not  always  that  in  which  there  are  most  children  bora— 
for  example,  in  Denihark,  the  proportion  of  births  to  the  existing  inhabitants  is  as  1 
to  31 ;  in  Norway,  as  1  to  34.  In  France,  the  proportion  is  as  1  to  29.  There  are 
reckoned  in  Sweden  4  children  to  a  marriage — ^in  France  4| ;  consequently  the 
ancient  opinion,  which  considered  the  north  as  the  officma  geniivm,  the  cradle  of  na- 

^  Sussmilch^  Ordre  divin,  &c.  §  483.  f  PUn.  vit.  49. 

♦  Robinson,  Philosophical  Transactions,  Kos.  44  and  221.    Baddam's  Memoir,  i.  164.  iil  174 
Barleian  Miscellanies,  vi.  art.  6. 

^  Comment,  dc  rebus  in  scient.  naUir.  et  medic,  gestis,  rol.*  v.  p.  147. 
I  Hanov.  Raret^s  Naturcllcs,  i.  120.  (in  German)  Cramer.  Append,  ad  Medicin.  caitreos.  dc 
nate  Hunganco.  ^  Journal  dc  Medicine,  vol.  Ixxiii.  p.  540. 
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tionfl,  ddum^  supported  by  many  phflosophers*  bemdes  the  tntiqiiaiy  Rodbeck,  is 
ak^tber  de^tute  of  fomkution* 

i^  maon^  of  life,  tbe  nature  of  tbe  different  trades,  and  the  quaUfy 

of  tbe  food  commonly  used,  ve  drcumstance^  which  exert  a  greater 

inAiefice  than  climate  upon  the  propagation  of  Uie  human'raee.    It  has 

been  observed  that  people  who  live  upon  fish,  multifily  faster  than  those  who  subsist 

00  nothing  but  flesh-f    The  fecundity  of  the  women  of  Sologne,  a  country  by  no 

means  healthful,  is  peihaps  to  be  ascrfli>ed  to  the  buck-wheat  which  constitutes  thW 

principal  article  of  food  to  die  inhabituits  of  that  canton;  .for  this  kind  of  grain,  as  is 

observed  in  birds,  appears  to  stimulate  the  or^tns  of  generation,;^  whilst  rye,  on  die 

contiary,  is  said  to  occasipn  mfecundity  in  the  fowls  tluit  live  upon  it§    Among 

ttihea  that  lead  a  wandering  life,  and  are  not  very  numerous,  there  are  fewer  children 

bom  than  in  those  better  peopled  countries  where  the  individuals  of  both  sexes  are 

brought  nearer  together,  and  are  mdre  frequently  in  presence  of  each  other.     In 

populous  countries,  however,  wh^ph  have  attained  a  high  degree  of  civilization,  the 

number  of  births  diminishes,  owing  to  the  deamess  of  provisions,  which  makes  it 

more  difficult  to  support  a  famfly,  and  consequently  renders  marriages  less  frequ«iL 

Tbe  period  in  which  a  people  mibsist  principally  by  agriculture,  and  when  the  con- 

venienoes  of  life  are  easily  procured,  appears  to  be  that  in  which  population  most 

rapidly  advances. 

It  is  owingto  the  physical  influence  of  the  air,  the  food,  and  the  mode  of  life,  that 
certain  seasons  of  the  year  are  more  favourable  to  fecundity  than  others.  Pliny  ciJls 
the  spring  the.gema^  MOtoa.  Hif^K)crateB  had  previously  observed,  that 
spring  was  the  season  most  fisivoarable  for  concq»tion*  Aristotle  has 
justly  remarked,  that  tbe  sun  and  man  labohr  togedier  in  the  reproduction  of  man* 
Observations  made  in  several  countries,  concur  in  determining  the  months  of  Decem- 
.ber  and  January,  to  be  those  in  wfa^h  tbe  greatest  number  of  children  are  bom. 
Local  curcumstaaces,  depending  upon  the  manner  of  life  peculiar  to  a  nation,  may 
modify  or  alter  this  general  nde.  In  Sweden,  according  to  Wargentin,  the  month 
in  which  there  are  most  births  is  that  of  September,  and  the  month  of  January  only 
ranks  next  to  it.  This  fact  is  easily  explained,  virhen  We  recollect  that  amongst  all  the 
nations  of  the  north,  particularly  in  the  couotiy,  ihe  season  of  Christmas  and  the  new 
year  is  devoted  to  festivity  and  mirth. 

The  number  of  births  is  directly  and  materially  aflected  by  causes  of 
a  moral  and  political  nature.  The  difficult/  of  finding  subsistence  is 
unfriendly  to  the  increase  of  marriages,  and  it  is  only  fi'om  marriages 
that  a  state  can  hope  to  see  a  numerous  race  of  children  arise.  Libertinism,  a  com- 
munity of  wives,  polygamy,  and  divorce,  have  never  had  a  salutary  influence  on 
population*  It  has  been  shown  by  the  most  authentic  calculations,  that  of  two  bodies 
of  individuals,  equal  in  number,  that  which  lives  in  the  marriage  state  produces 
more  children  than  that  which  promiscuously  indulges  in  the  commerce  of  the  sexes. 
As  to  the  celebrated  institution  proposed  by  Plato,  we  must  refer  to  that  philosopher 
bimself.  The  comnumity  of  wives  that  he  thought  of,  was  regulated  by  severe  laws, 
«ad  had  for  its  object  to  Umii  population,  by  purifying  it||  The  poly- 
gamy of  the  East,  considering  die  numerical  equality  of  the  two  sexes, 
allows  a  plurality  of  wives  to  one  man,  only  by  condemning  to  celibacy  a  great  pro- 
portion of  the  community.  Montesquieu  accordingly,  has  declared  it  to  be  very 
injurious  to  population  ;ir  but  this  philosopher  has  at  the  same  time  defended  the 
iadUty  and  frequency  of  divorce.  He  has  ventured  to  attribute  to  this  cause  die 
immense  number  of  inhabitants  which  he  assigns  to  the  ancient  Roman  empire;  and 
he  has  gone  so  far  as  to  insinuate  that  the  Christian  religion,  by  inculcating  conti- 

*  Machiavelli.  sWia  Fiorent,  1.  c  3.  Bayle,  NouvelIeK  de  la  R^publique  det  Lettres,  1685. 
Jaiuiaiy^  art.  8.  Corop.  for  refutation.  Wargentin,  Mem.  of  the  Academy  of  Stockbolm,  xvi. 
173.    (German  tranttation.)  f  Montesquieu,  Esprit  des  Lois,  L  zxifi.  c.  IS. 

i  Mem.  de  la  Society  Royale  de  Medicine,  1776,  part  ii.  p.  70. 

§  Journal  de  Medicine,    vol.  Ixiv.  p.  270. 

1  Plat;  de  Itepubl.  lib.  v. 

i  Lettrcs  Persanes,  Let  110.    Esprit  dcs  Lois»  lib.  zvl.  chap.  6. ;  lir.  xxiii.  chap.  2. 
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nenoe,  and  the  indissoluble  nature  of  the  marriage  union,  has  diminished  the  tmniber 
of  the  human  race.*  This  calumny  is-  easily  refuted  by  the  testimonies  of  the  an- 
cients themselves,  who  all  agree  in  representing  the  primitive  sanctity  of  marriage 
as  the  direct  source  of  the  inexhaustible  strength  of  the  Roman  republic,'!'  whilst 
wider  the  emperors,  in  the  age  of  corruption,  Italy  would  have  remained  uncultivated 
for  want  of  hands,  had  the  soil  not  been  laboured  by  legions,  or  rather  whole  nations 
of  slaves,  collected  together  from  all  parts  of  the  worid.|  All  the  evil  which  has 
actually  arisen  from  the  ceUbacy  of  the  clergy — a  celibacy  no  where  enjoined  in  the 
Gospel— cannot  countervail  the  services  which  Christianity  has  rendered,  merely 
with  regard  to  the  increase  and  preservation  of  our  species. 

The  immoderate  use  of  strong  liquors  tends  to  enervate  the  frame,  and  to  exhaust 
the  powers  of  propagation.  An  active,  sober  people,  equally  moderate  in  their  pas- 
sions and  their  pleasures,  will  always  be  superior  in  f<^undity  to  a  people-debauched 
by  luxury,  efieminacy,  and  voluptuous  enjo3rments.  A  proof  of  this  may  be  obtained 
by  comparing  an  agricultural  country  with  one  which  is  filled  with  vine- 
yards. It  appears  to  be  proved  that  a  square  league  laid  out  in  fields, 
can  furnish  occupation  and  food  only  for  1890  individuals;  whereas  a  space  of  eqoal 
extent,  planted  with  vineyards,  supports  2604  persons.  §  Why  then  are  districts 
abounding  in  vines,  often  more  thinly  peopled  than  agricultural  provinces  under  the 
same  chmate?  Why  are  the  vine-dresser«  so- often  in  miserable  circumstances?  For 
no  other  reason  than  that  drunkenness  is  more  prevalent  in  such  a  district,  and  be- 
cause the  annual  produce  of  the  vine  is  more  uncertain  than  crops  of  grain. 

"  The  period  of  puberty  arrives  sooner,"  it  has  been  said,  "  in  warm 
and  southern  countries,  than  in  cold  climates,  as  those  of  the  north,  and 
mountains."  This  commonly  received  opinion  must  be  understood 
vrith  some  limitation.  It  is  true,  for  example,  that  the  Barbary  women  are  generally 
mothers  at  1 1  years  of  age,  and  cease  to  bear  children  at  30.  ||  Butfon,  quoting  from 
Thevenot,  says,  that  in  the  kingdom  of  the  Deocan,  boys  are  married  when  10  yean 
old,  and  girls  when  eight,  and  that  there  are  some  who  bear  children  at  that  age;  so 
that  they  may  be  grandmothers  before  they  are  20.  But  if  this  were  purely  the  effect 
of  climate,  as  Buffon  imagines,  a  very  singular  consequence  would  follow.  The 
climate  which  the  Negroes  of  Senegal  inhabit,  is  certainly  warmer  than  that  of  Bar- 
bary, and  even  that  of  the  peninsula  of  the  Deccan.  If  then  it  is  the  influence  of 
cHmate  alone  which  accelerates  the  period  of  puberty  amongst  the  nations  of  India, 
and  which  fixe&f  it  at  10  or  11  years  of  lige,  the  same  influence  should  also  fix  the 
period  of  puberty  amongst  the  Negroes  at  seven  or  eight  years.  But  so  far  is  this 
from  being  the  fact,  that  all  the  accounts  which  we  have  consulted,  seem  to  prove 
that  the  age  of  puberty  amongst  the  Negroes  is  not  much  earlier  than  amongst  the 
southern  •nations  of  Europe.  It  appears,  then,  that  even  in  the  torrid  zone,  the  phy- 
sical phenomenon  in  question,  depends  rather  upon  the  difference  of  the  race,  thas 
upon  that  of  the  chmate. 

There  are  other  facts  still  more  conclusive.  All  the  Russian  and 
Danish  travellers  who  have  given  us  written  accounts  of  Lapland,  and 
the  other  countries  in  the  neighbourhood  of  the  Frozen  Sea,1T  agree. in  stating  that 
the  women  of  these  regions  are  not  only  very  lascivious,  but  that  they  become  mar- 
riageable at  an  early  period.  A  Frenchman  who  has  seen  much,  and  seen  with  ob- 
servation,** assures  us  that  the  Swedes  become  sensible  to  the  passion  for  the  sex  at 
the  ago  of  12  years.     In  Russia,  the  peasants  often  marry  at  the  same  age.     In  the 

*  Montesquieu,  Lettres  Persanes,  Let.  110  et  112.  Comp.  Esprit  dcs  Lois.  xyi.  15.;  xxiii. 
21.  near  the  end. 

•f  Dionys.  Halicarn.  \\.  Valer.  Maxim,  ij.c.4.  Aul.  Gell.  iv.  c.  3.  Plut.  Parall.  de  Thes^o 
et  Romulo.    Cic.  de  Republ.  lib.  vi.  "  Majores  nostri  Jtrmiter  aiabiUta  mairinioma  esse  volue- 

runt" 

i  Plin.  Hist.  Nat.  xxxiii.  10.    Seneca  de  Tranquil,  c.  8. ;  De  Brevlt.  Vitac,  <x  12.    Athcn. 
Deipnosoph.  Lips,  de  Magnitudine  Romana,  ii.  15. 
§  Discoups  sur  Ics  Vig^nes,  Dijon,  1756. 
H  Shaw's  Travels  in  Barbary,  4lo.  p.  241. 
'  Hxgstrom,  Rlio^tedt,  See.  ficc. 
M.  Fort4a  de  Piles,  dans  le  Voyage  do  deux  Fran^ais  daus  Ic  Nord,  lomc  ii.  p.  422. 
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Yivarais,  a  mountainous  and  cold  tract  of  country,  the  natives  are  as  soon  marriage- 
able as  in  the  oilier  provinces  of  the  south  of  France.*  The  savages  of  America, 
who  dwell  under  the  Une,  arrive  as  late  at  puberty  as  those  who  live  near  the  pole. 
With  them  the  men  do  not  marry  before  th%y  are  30,  nor  the  women  before  20. 

It  appecurs,  then,  that  we  should  consider  this  physical  difference  rather 
as  inherent  in  the  particular  race  than  as  dependent  on  climate.  The 
cause  is  oilen  to,  be  found  in  the  extreme  corruption  of  manners.  Be  this  as  it  may, 
the  phenomenon  of  which  we  speak  has  probably  but  httle  influence  on  the  number 
of  birtl>S;  and.  none  whatever  upon  the  increase  of  population.  In.' the  first  place,  it 
is  observed,  that  in  every  country  where  women  are  marriageable  at  a  very  early 
period,  they  also  sooner  cease  to  bear  children :  in  India  tiiey  become  old  at  30.  In 
the  second  place,  the  children  in  those  countries  are  more  feeble,  and  subject  to 
greater  mortality. 

This  last  observation  can  even  be  extended  indiscriminately  to  all  na^ 
tions ;  we  should  always  beware  of  inferring  an  increase  of  population, 
solely  from  the  number  of  the  births  appearing  to  be  greatly  superior  to 
the  number  of  the  deaths.  When  this  excess  is  extremely  disproportionate  to  the 
number  of  deaths  and  marriages,  there  is  reason  to  suspect  some  want  of  exactness 
in  making  out  the  lists,  or  some  extraordinary  physical  ciroumstances.  The  propov' 
Hon  of  births  to  murriagesy  on  an  average,  and  in  a  country,  of  some  extent,  can 
scarcely  be  more  than  5,  or  less  than  3  births  to  one  marriage.  .  The  ordinary  pro- 
portion, in  the  nwst  civiUzed  countries  of  the  world,  is  four  births  to  one  marriage. 
The  proportion  between  births  and  deaths  is,  one  year  with  another,  from  101  to '150 
for  eveiy  100.  This  last  proportion  indeed. occurs  only  in  some  provinces  of  small 
extent,  and  singularly  favoured  by  nature.  Every  proportion  higher  than  this^  witli 
regard  to  an  extensive  country,  ought  to  be  viewed  with  suspicion,  unless  verified 
by  calculations  and  registers  of  undoubted  correctness  and  authenticity.  To  men- 
tion only  one  example:  the  Russians  may  be  permittejd  to  assert  that  almost  every 
year,  (even  in  time  of  war,)  there  are  more  than  one  million  of  individuals  bom  in 
the  Russian  empire,  whilst  only  from  500,000.  to  600,000  die.  But  we  also  must  be 
allowed  to  express  our  doubts  as  to  these  marvellous  results,  and  to  ascribe,  in  pari, 
this  disproportion  between  the  deaths  and  the  births,  to  the  carelessness  of  those  who 
keep  the  registers*  Euler  has  constructed  the  following  table,  by  means  of  whicF 
we  may  see,  at  a  glance,  in  how  many  years  the  population  of  a  country  maybe  dou* 
bled  under  certain  conditions.t  . 
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•  M^moire  dc  la  Socidt^  royal€  de  Mddccine,  1780  et  1781,  part  IL  p.  130. 

t  Kttlcr,  Tables  communicated  to  Sussmtlch,  Ordrc  divin,  chap.  viii.  ^§  152, 156, 162. 
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The  same  msthematician,  founding  on  data  extremely  favoarable  to  the  propaga- 
tion  of  the  species,  has  constructed  a  table,  the  general  result  of  which  is,  that  die 
human  race  might  be  tripled  in  24  years,  and  that  at  the  end  of  300  years  the  pos- 
terity of  one  couple  might  amount  to  3,9^3,954  individuals. 

Taking  the  total  number  of  the  human  race  at  700  milHons,  (which  is 
rather  high,)  the  ratio  of  the  deaths  to  the  hving  population  as  1  to  33, 
and  that  of  the  births  to  the  living  as  1  to  29^,  we  shall  have  for  the 
whole  globe, 

BirtlM*  Dcatlw, 

In  one  ytT, '  .    23,728,813  .    .    .  21,212,121 

—  one  day 65,010  •    .    •  58,120 

—  one  hour, 2,708  ...  2,421  . 

—  one  minute,    .    •    •    .    •                45  •    •    •  40 

—  one  lecond^ |  .    •    .  i 

Whence  it  follows,  that  the  sum  total  of  the  human  race  would,  in  one  year,  be 
augmented  by  an  accession  of  2,516,692  individuals,  were  it  not  for  wars  and  pesti- 
lences. .  This  augmentation  would,  in  100  years,  bring  the  number  of  men  up  to 
3,216  millions.  The  earth  might,  perhaps,  support  a  stOl  greater  number;  but  a& 
the  records  of  history  se^An  to  concur  in  showing  that  the  increase  of  the  human  race 
has  hitherto  advanced  at  a  much  slower  rate. 

The- praporUan  between  the  mumben  of  the  two  sexes  is  a  matter  of  great 
importance,  both  in  statistics  and  legislation.  In  Europe  there  are  always 
more  boys  than  girls,  in  the  proportion  of  21  to  20,  or,  according  to  others,  of  26  to 
25.  On  the  other  hand,  the  mortality  also  is  greater  amongst  the  male  ehildreo,  ia 
the  proportion  of  nearly  27  to  26 ;  in  consequence  of  which^  about  the  15th  year,  the 
numbers  of  the  two  sexes  are  brought  almost  to  an  equality :  there  is,  however,  etil 
a  surplus  in  favour  of  the  males.  But  this  surplus  in  the  number  of  the  mea^  even 
though  it  were  three  or  four  times  greater,  is  carried  off  by  wars,  by  dangerous  voy- 
ages, and  by  emigration,  to  the  camialties  of  which  the  female  sex  are  less  exposed. 
Thus,  the  final  result  of  this  is,  that  in  bur  climates  the  women  are  always  more 
numerous  than  the  men.  The  difference  is  particularly  observable  at  the  conclusion 
^f  a  long  war.  According  to  Wargentin,  it  amounted  in  France,  after  the  seven  years 
war,  to  890,000  in  24  or  25  millions  of  souls;  and  in  Sweden,  afler  the  Northern 
war,  about  127,000  in  a  population  of  two  millions  and  a  half. 

At  the  same  time  the  diflference  of  numbers  between  the  two  sexes  is  not  in  Eun^ 
suffieiently  great,  ikor  indeed  sufficiently  steady  to  warrant  any  conclusion  unfavouF- 
ble  to  the  system  of  monogamy,  that  is,  of  marriages  between  one  man  and  one 
woman.  Such  marriages  only  are  fitted  to  insure  domestic  happiness,  and  to  main- 
tain pure  morab;  they  are  besides  sanctioned  by  the  soundest  maxims  of  political 
economy;  and  none  ean  doubt  that  the  prevalence  of  }>o{ygomy,  or  the  marriage  of 
one  man  to  several  wives,  would  prove  SbAbI  to  the  welfare  of  Europe. 

Some  travellers*  have  imagined  that  in  warm  climates  there  are  mme 
^Is  bom  than  boys ;  and  as  the  male  sex  is  liable  to  more  rapid  de- 
struction in  such  dimates  than  in  ours,,  the  surplus  of  women  ninit 
become  very  great;  hence  Montesquieu  concludes  that  polygamy  amongst  those 
people  admits  of  a  very  plausible  excuse;  but  the  position  from  which  he  sets  oat  is 
altogether  unfounded.  The  researches  of  Father  Parennin  in  China,!  the  lists  of 
baptbms  kept  by  the  Dani^  missionaries  of  Traaquebar,^  the  various  censoaes 
taken  by  the  Dutch  at  Ambo3ma  and  Batavia,^  and  the  observations  made  at  Ba^ 
dad  and  Bombay,  by  the  judicious  Niebuhr,[|  have  demonstrated  that  the  nunter  of 
children  of  both  sexes  is  not  more  disproportionate  in  the  East  than  in  Eun^pe. 

It  ii  alleged  with  more  reason,  that  there  are  some  nations  who,  being  in  the  habil 

*  Kstnpfer,  Deicriptiofi  duJapon,  i.  Kv.  2»  chap.  5.    A  collection  of  the  Voyages  of  tbe 
East  India  Company,  i.  346.  f  Lettrei  ^difiantet,  xxvi.recoeil,  p.  8.  (Pana,  1743.) 

#  SuiamUcb,  I'Ordre  Divin,  he.  S  418. 

i  Valentyn,  Beschryvinr  van  Amboina,  ii.  p.  342.    Struyck,  Nader  ontdekkingen  noppens 
-^n  ataat  van  bet  menachelyk  geala|;t,  p.  104,  (in  Dutch.)  • 

'  Niebiihr,  Deacriptionde  TArabie,!.  102,  #97. 
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of  seDtiig  a  number  of  their  women  to  foreigners,  experience  a  deficiency  of  them 
at  home,  which  has  obliged  them  to  establish  polyandrisnij  or  the  marriage  of  one 
woman  to  seyeral  hudbands.*  Such  a  practice,  if  it  does  exist,  is  evidently  the 
least  favourable  to  population. 

It  has  beea  commonly  computed  that  a  district,  in  which  there  are 
10,000  infants  bom  yeariy,  must  contain  in  all,  295,022  inhabitants  of 
both  sexes,  of  whom  93,003  should  be  children  below  15  years,  and 
202,019  pertons  above  that  age. 

Amongst  these  individuals,  there  will  be  atmost  23,250  monogamic  marriages,  (the 
mean  duration  of  which  may  be  estimated  at  21  years,)  5,812  widows,  and  4,859 
widowers,  the  rest  single. 
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Ckmtifiualion  and  Conclusion  oj'  the  general  Theory  of  Geography.     OfMan^  eonti- 
dered  m  a  Moral  and  Political  being;  or^  Principles  of  Political  Geography. 

We  have  fbr  a  long  time  considered  the  earth  as  a  physical  body,  I  pontkai 
having  relations  to  other  physical  bodies  which  surround  it,  or  which  |  Geognphf. 
dwell  upon  its  surface.  No  sooner,  however,  had  man  become  the  subject  of  oin* 
inquiries,  than  we  have  seen  physical  geography  gradually  give  place  to  poUHcaL 
This  branch  of  our  science  considers  the  earth  according  to  its  political  divisions, 
and  in  its  relations  to  the  different  civiUzed  societies  which  are  established  upon  it. 
It  is  evident  that  this  department  of  geography  has,  as  well  as  the  others,  general 
prittciples  of  its  own,  which,  taken  eoUectively,  form  a  theory^  and  the  knowledge 
of  which  ought  to  precede  the  study  of  particular  descriptions.  Of  these  principles, 
however,  those  which,  from  their  having  a  foundation  in  the  nature  of  our  being,  do 
not  change  with  the  chi^ges  of  human  opinion,  are  few  in  number.  The  other  re- 
lations vary,  if  not  in  different  kingdoms,  at  least  in  different  parts  of  the  world ; 
and  this  induces  us  to  confine  ourselves  here,  to  a  rapid  view  of  the  former  class  of 
principles,  reserving  for  the  others  their  proper  place  in  our  particular  introductions 
to  the  description  of  each  grand  division  of  the  globe. 

Jhrtictdate  language^  the  noble  inheritance  of  human  nature,  forms  the 
great  bond  of  civil  society.  Few  animals  have  language  which  is  arii" 
cukfUj  or  possessed  of  distinct  and  uniform  sounds,  and  even  theeie  scarcely  amount 
to  ten  or  twelve  inflexions  of  the  voice.  No  animal  has  a  rational  language,  that 
is,  a  language  whose  different  sounds  express  uniformly  and  distinctlv  general  ideas. 
Tins  fiusulty  of  expressing  our  ideas  by  words,  insures  of  itself  &e  continued 
exercise  of  our  memory— and  without  memory  where  would  be  the  understanding? 
It  is  only  by  means  of  speech  that  man  is  a  reasonable  being.  It  is  speech  which 
renders  the  observations,  the  feelings,  the  discoveries  of  the  individual,  the  property 
of  the  species;  thence  arise  sciences,  arts,  civihzation,  and  the  unlimited  perfecti- 
biltty  of  the  human  race.  Language,  considered  as  a  moral  and  physical  faculty, 
appears  then  to  be  innate  to  man;  but  the  choice  of  sounds,  their  modifications 
and  their  combinations,  must  have  depended  upon  the  will  of  man;  natural  logic 
has  unquestionably  had  its  influence,  and,  in  addition  to  it,  the  passions  of  indivi- 
duals, their  habits,  the  delicacy  of  the  organs,  the  nature  of  the  cUmate,  and  the 
state  of  society,  would  all  of  them  contribute  to  produce  effects.  The  primitive 
tongueSj  possessing  a  very  scanty  stock  of  words,  simple  as  the  manners  i  primiUfe 
of  those  by  whom  they  were  spoken,  would  naturally  be  lost  by  becoming  |  tooga«, 
confounded  with  the  more  perfect  dialects  which  sprung  from  them,  just  as  the  primi- 

*  Duhalde,  Description  of  China,  ir.  461.    Strabo  (Description  of  Media,)  ix.  798.  e<" 
Almels  Compare  Micbaelis.   Mosaic  Kight,  il  199.  (in  German.) 
Vol.  L— L  I 


Mother 
tooguea 


l^minet  of 
toogocn. 


Diflbrent  cha- 
neten  of 
toni^oet. 


266  BOOK    TWENtY-TIIIRD. 

tire  nations  have  disappeared,  by  merging  i\x  those  nations  celebrated  in  hist orj,  to 
which  they  had  originally  given  birth. 

But  although  all  attempts  to  discover  the  primitive  tongue  appear  now  to  be  com- 
pletely abandoned,  philologists  still  do  not  despair  of  fixing  the  number  of  motha 
tongues,  that  is,  of  those  which,  in  Uie  principal  words  of  which  thej  are 
composed,  in  the  grammatical  inflexions  which  they  adopt,  and  in  the 
syntax  which  they  follow,  present  to  us  a  character  independent  of  every  other 
tongue.  These  mother  tongues,  however,  as  they  suggest  the  possibility  of  a  com- 
mon origin,  from  their  exhibiting  some  distant  traces  of  resemblance,  form  axnongat 
themselves,/afm/te«,  without  any  of  them  being  able  to  claim  pre-eminence  in  p<Hnt 
of  antiquity. 

It  may  well  bo  asked,  By  what  criterion  shall  we  ascertain  the  higb 
antiquity  of  a  language]  Should  it  be  chiefly  composed  of  vawds^  as 
the  Otaheiian^  the  Zendy  the  Basque  or  Iberian,  the  Algonquiny  the  Carihhety  the 
Esquimaux?  But  these  tongues,  almost  entirely  consisting  of  vowels, 
have  no  mutual  resemblance  in  any  other  respect.  Is  the  most  ancient 
tongue  monosyllabic,  as  M.  Adelung^  would  have  us  to  believe?  But  the  Chinese, 
the  JJiibetan,  the  Tonquinese,  and  the  Siamese,  which  on  this  supposition  would  be 
the  primitive  tongues,  bear  no  resemblance  in  their  sounds  to  the  language  of  the 
Celts  or  the  Negroes.  If  we  are  desirous  of  examining  languages  as  to  their  grain- 
matical  forms  and  their  syntax,  we  shall  find,  on  tlie  one  hand,  some,  in  which  the 
relations  of  genders,  persons,  modes  of  action,  and  of  time,  are  expressed  by  the 
most  ingenious,  delicate,  and  profound  combinations,  as  in  the  Sanscrit,  the  Hebrew, 
and  the  Greek;  and,  on  the  other  hand,  we  shall  see  others Jn  which  all  these  rela> 
tions,  though  indispensably  necessary  to  thought,  are  attempted  to  be  marked  onty 
by  clusters  of  vague,  obscure,  puerile,  and  arbitrary  words,  as  in  the  Chinese,  tte 
Celtic,  the  dialects  of  the  Negroes,  and  those  of  New  Holland.  Some  might  say 
that  these  last  mentioned  tongues  should  be  the  most  ancient,  as  being  nearer  to 
nature,  in  the  vulgar  acceptation  of  the  word.  History,  however,  clearly  proves  to 
us,  that  the  Hebrews,  the  Indians,  and  the  Greeks,  were  at  least  as  ancient  as  the 
£thiopian9,  the  Celts,  and  the  Chinese.  It  is  then  indifferent  where  we  begin  to 
Sdiffie^.  ^^^"*  ^^^  ^j"k^  ^^  ^  cliain  which  is  lost  in  thc^darkness  of  ages.  Wc 
nic  tongues.  shall  first  mention  the  family  of  the  Indo-Go^nanic  tongues,  which  ex- 
tend from  the  banks  of  the  Ganges  to  the  shores  of  Iceland.  The  principal  divi- 
sions of  this/am»7?/  follow  in  the  geographical  order  which  we  are  about  to  point  out 
Si^ISSi^  The  Sanscrit  prevailed  ancfently  throughout  all  Hindoston.  From  the 
See.  '      Sanscrit  descend  the  Dewanagara,  the  purest  idiom  of  India,  the  Ta- 

mulic,  and  several  other  dialects  spoken  in  Uie  Dcccan.  Besides  a  certain  number  of 
roots  or  original  words,  which  the  Sanscrit  has  in  common  vrith  the  Greek,  the 
Latin,  the  Sclavonic,  and  the  German,  it  displays  also,  in  its  numerous  declensions, 
and  its  extended  conjugations,  the  most  striking  affinities  to  these  mother  tongaes  of 
Europe,  particularly  the  Greek  and  I^atin.  Persia  presents  to  us  three  ancient  lan- 
guages: the  Zend,  which  appears  to  have  been  the  sacred  language; 
the  Pelhevi,  the  language  of  ancient  Media;  and  the  Parsi,  a  dialect  of 
Persia,  whence  descend  in  part  the  modem  Persic  and  the  Kurde.  In  all  this  group 
of  languages  there  are  a  great  many  German  words  to  be  found ;  the  grammar, 
infinitely  less  rich,  and  less  regular  than  the  Sanscrit,  resembles,  in  several  points, 
the  genus  of  the  German  and  £nglish  languages.  The  hissing  consonants,  unknown 
in  the  Sanscrit,  appear  already  in  the  Parsi. 

The  Greek  tongues  form  one  of  those  kinds  of  which  we  know  best 
the  different  species.  The  Hellenistic,  or  Greek  proper,  had  three  <Sa- 
lects:  the  Doric,  which  is  entirely  extinct;  the  Ionic,  to  which  the  modem  Greek 
appears  to  have  the  greatest  resemblance;  and  the -Eolian,  which  beingvery  early  trans- 
sekvonie  I  planted  into  Italy,  became  the  parent  of  the  Latin.  To  5ie  class  of  SeU- 
*'***  I  vonic  tongues,  which,  in  their  declensions,  and  several  other  circum- 
stances, resemble  the  Greek,  belong  the  Sclavonic,  Illyrian,  the  Polish,  the  Bohemian, 

*  Mithridatcs,  ou  Notice  g^n^ralc^cs  Ungues,  par  Adclung,  2  voli.  8to.  vol.  i.  p.  120. 
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the  Rus8)  and  the  different  remains  of  the  Wcnde  tongue.  The  language  of  the 
Daciana  and  Getoe  was  probably  an  old  branch  of  this  class.  In  the 
class  of  Gemumic  tongues^  a  very  ancient  division  is  perceived:  the  Fri- 
soniao,  French,  Saxon,  Anglo-Saxon,  and  Alemanic  tongues,  form  the  Teutonic 
branch;  whilst  the  McBSO-Gothic,  preserved  in  Ulpila's  version  of  the  Gospels,  the 
Icelan^c,  the  modem  Scandinavian,  in  its  two  principal  dialects,  the  Swedish  and 
the  Danish,  constitute  the  Gothic  branch;  these  branches  differ  like  the  Greek  and 
Latin. 

In  the  neighbourhood,  and  even  in  the  midst  of  this  great  family,  composed  of  the 
more  perfect  mother  tongues,  we  perceive  other  families  also  of  great  antiquity,  but 
which,  in  their  clumsily  constructed  grammar.,  nowise  resemble  either  them,  or  the  Indo- 
Germanic  tongues.  Such,  in  the  west  of  Europe,  are  the  Celtic  tongues.  I  ?*"^^j*^ 
The  principal  species  of  which  are  the  En'se^  spoken  still  in  Scotland  and  |  tongmi.  ^ 
Ireland ;  the  Welch^  or  Cimlmcj  preserved  in  the  principality  of  Wales ;  and  the 
Cellicy  properly  so  called,  of  which  the  Low  Briton  b  a  remnant  that  has  undergone 
much  admixture.     In  the  Spanish  peninsula,  there  existed  an  Iberian  or  Cantahrian 
language,  of  which  the  Bctsque  presents  to  us  some  interesting  frag-    Buqnt  bn. 
ments ;  and  which,  while  it  rivcds  the  Celtic  in  primitive  simpUcity  of    ******* 
structure,  differs  totally  from  it  in  its  vocabulary.     In  Italy  and  Greece,  the  P«la9- 
gian^  T%racian^  lUyrtanj  Eiruscanyand  other  languages,  disappeared 
before  they  were  observed  by  philosophers.     Perhaps  the  Albemian  is  a 
remnant  of  the  lUyfian. 

From  the  wrecks  of  all  these  ancient  tongues,  from  their  mixture  with  the  Latin, 
and  then  with  the  Germanic,  Sclavonic,  and  even  Arabip  dialects,  have  sprung  mixed 
languages;  Such  as  the  Vaiaq,  the  Italian^  the  Pr<menfalf  the  Frenchy 
the  English^  the  Spanishy  the  Portuguese. 

To  £e  north-east  of  Ewrope,  we  discover  the  only  scattered  remains 
of  the  great  family  of  Scythico-Sarmatic  languages. 

It  is  the  Firmim,  together  with  the  Eathanian  and  the  Livoniany  that  we  may  con- 
sider as  the  most  distinct  class  of  all  the  other  languages  of  the  globe,  or  at  least  of 
all  those  of  Europe.  The  Lappimcy  the  Permiaquey  with  various  other  dialects 
spoken  along  the  Uralian  Mountains,  and  the  Wolga,  and  the  Hungariany  originally 
of  the  same  regions,  always  exhibit  a  great  family  likeness.  But  in  the  Ldthuaniany 
and  its  dialects,  we  see  the  phenomenon  of  a  tongue  differing  from  the  |  Litfaoaakn. 
Indo-Germanic  language  in  its  radical  words,  and  which  at  the  same  time  possesses 
in  its  grammar  astonishing  delicacy  of  structure,  and  resources  unknown  to  the  other 
Scytkian  languages;  and,  in  truth, -an  undoubted  affinity  to  the  G^cek, 

Caucasus,  situated  in  the  centre  of  the  regions  in  which  the  Indo-Germanic  lan- 
guages prevail,  far  from  presenting  to  us  the  common  source  whence  these  languages 
derived  their  origin,  interrupts  the  chain  of  them ;  and  in  the  Georgiany  the  Ctrco^ 
siauy  the  Jbmumany  and  some  other  singularly  rude  and  simple  dialects,  furnishes  us 
with  a  distinct  family,  or  rather  a  distinct  group  of  languages,  little  known,  and  un- 
questionably of  great  antiquity. 

But  if  we  e*xtend  our  view  to  Syria,  Mesopotamia,  Arabia,  and  Abys-  I  Anmeui 
sinia,  the  Aramean  languages  draw  our  attention  by  the  renown  of  their  |  ***«""• 
ancient  civilization,  abundance  of  guttural  sounds,  vast  store  of  words,  multipUed  in- 
flections of  the  verb,  great  simphcity,  ^nd  even  poverty  in  other  respects.     Such  ap- 
pear to  be  the  common  characters  of  these  tongues,  amongst  which  we  shall  distin- 
guish the  ancient  and  modern  Arabicy  with  its  colonies ;  the  Moresqucy  \  Ambic 
cnrrent  over  all  North  Africa;  the  Geez  and  Amharic  dialects,  spoken  in  Abyssinia; 
and  the  different  branches  of  the  Arabic,  which  extend  along  the  eastern  coast  of 
Africa;  the  HebretOy  in  its  various  modifications  from  the  ancient  idiom  |  uAmw, 
of  Moses  to  the  Chaldeey  Samaritany  and  other  dialects  now  extinct,  with  the  excep- 
tion of  the  Rabbinica  or  modem  Hebrew;  the  Pheniciariy  of  which  the  I  Fhcnidra. 
Punic  or  Carthaginian  is  the  most  celebrated  branch,  and  of  which  the  low  Arabic- 
*M(dle9€  preserves,  perhaps,  some  remains ;  the  Syriac  or  Arameatiy  properly  so  called ; 
^aUy,  the  Chaldeany  which  differs  from  the  Chaldaic  Hebrew.     . 

As  the  most  of  the  nations  that  speak  these  languages  descend,  ac-  | 
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SmSiSTr*  I  c^^'^^  ^o  Mosesy  from  Sbem,  this  stock  has  been  distinguished  under 
I  the  general  name  of  the  Shemiiic  languages,  while  the  term  JapheUe  has 
been  given  to  the  Incjo-Germanic  languages.  But,  by  admitting  these  denominationi, 
we  are  subjected  to  the  inconvenience  of  attributing  to  the  descendants  of  Ham  all  the 
other  languages,  from  the  Celtic  to  the  Mexican,  and  from  the  Negro  to  the  Chinese, 
notwithstanding  their  evident  original  difference. 

The  stock  or  &mily  of  the  languages  of  Eastern  Asia,  or  of  the  Monosyllabic  laiH 
guages,  differs  entirelv  from  that  of  the  Indo-Germanic  languages*  It  compr^ends 
the  TfUbetany  the  ChtnesBj  the  jBtfrman,  composed  of  the  dialects  of  Pegu,  Ava,  and 
others;  the  Siamese,  and  the  Annamic,  in  the  dialects  of  Cambodia,  Tonquin,  and 
Cochin  China.  Ail  these  languages  are  more  or  less  deficient  in  contrivances  fig 
Viarking  directly  the  cases,  genders,  numbers,  moods,  and  tenses;  those  who  speak 
Uiem  are  obliged  to  supply  the  absence  of  grammatical  forms  imd  rules  of  syntax,  by 
intonations,  gestures,  and  a  sort  of  hieroglyphic  writing. 

The  north  of  Asia  contains  three  or  even  four  kinds  of  languages,  infinitely  supe- 
^Mrahud  I  nor  to  the  monosyllabic  tongues.  The  7\wcoman  Buchariauy  and  difier- 
gttcei.  I  ent  l^irkiah  or  Tarlar  lan^iages,  spoken  by  the  Tartars,  prq>^y  so 

called,  from  the  Crimea  and  Casan  to  Tobolsk,  and  in  Chiwa  by  the  Ottonum 
Turks ;  other  tribes  are  remarkable  for  the  exactness  of  their  grammatical  stroctore, 
par^cularly  with  respect  to  conjugations,  and  for  the  power  of  forming  compoand 
words  with  as  much  facility  as  the  Greek,  the  Persian,  or  the  German.  Sevenl 
>|j<ms^M>^  I  German  radical  words  occur  in  these.  The  Mongol  language,  deficient 
tan^atB,  I  in  grammatical  combinations,  possesises,  however,  complete  declensioiiB ; 
it  abounds  m  vowels  and  harmonious  soimds.  The  Mantchou  language,  though  loll 
of  monosyllabic  words,  posseses  a  very  complete  and  very  varied  grammatical  struc- 
ture; and  what  is  singular,  it  contains  some  Greek  and  German  roots.  The  iLbreon, 
and  Japane$e  ^pear  to  be  closely  related  to  the  Mongol  and  Chinese.  The  l^m- 
gtue  is  a  dialect  of  the  Mantchou;  the  Samoyede  differs  from  it  We  are  inclined, 
however,  to  the  opinion,  that  all  the  languages  of  Central  and  Northern  Asia,  with 
which  we  are  most  familiar,  belong  to  one  family. 

The  Oceanic  countries,  from  Sumatra  to  beyond  Otaheite,  present  to  us  a  series 
of  dialects  which  have  all  some  relation  to  the  Malay, — a  language  of  the  east^n 
peninsula  of  India.  The  same  kind  is  found  at  Madagascar,  but  in  a  more  perfect 
form,  with  a  more  methodical  grammar.  There  are  unquestionably  some  genenl 
SSulhJ^  I  ^^"^P^^  scattered  over  this  immense  archipelago.  The  TagaUc  and 
gtt^(ei,a«.  I  the  Busago  of  the  Philippme  Islands  are  found  in  the  Molucca  and 
Marian  Islands ;  traces  of  them  are  discernible  in  New  Zealand.  These  two  lan- 
guages have  some  affinity  to  the  Mantchou  and  Mongol.  The  Tattian  is  distributed 
through  all  the  small  islands  of  the  Great  Ocean.  More  to  the  west,  the  Negro 
tribes  of  New  Caledonia,  New  Guinea,  of  Van  Dieman's  Land,  and  of  New  Hol- 
land, speak  dialects  ^ich  probably  form  one  or  more  separate  stocks. 

In  the  Oceanic  countries  a  singular  custom  prevails:  the  princes,  on 
their  accession  to  the  throne,  change  several  words  of  the  national  lan- 
guage.    This  custom  obtains  in  Africa.     The  numerous  dialects  of  the  aavag^ 
should  then  be,  partly  at  least,  composed  of  cant  words,  created  and  adopted  by  &- 
milies,  insulated  and  obhged  to  distrust  one  another.     This  h3rpothesis  has  much 
probability.     The  languages  of  Africa,  whicli  are  very  little  known,  have  appeared 
innumerable  to  some  travellers.     Others  think  that  this  is  true  only  of 
the  idioms  of  the  Negroes,  properly  so  called.     Indeed,  from  the  Se- 
negal to  Cape  Negro,  the  language  spoken  varies  oflen  from  village  to  village.  The 
languages  of  the  Yalofs,  of  the  Youlahs,  of  the  country  of  Dahomey,  of  the  kuig- 
doms  of  Benin  and.  Congo,  as  well  as  that  of  inland  Nigritia,  present,  however,  the 
same  combinations  of  consonants,  and  some  common  words.     In  the 
north,  the  language  of  the  Brebers  or  Kabyles,  appear  to  us  as  the 
last  remains  of  tongues  formerly  spoken  along  Mount  Atlas  and  the  Mediterranean. 
Coptic.  I  The  Coptic,  a  remnant  of  the  ancient  Egyptian,  is  well  known.     .The 

^searches  of  M.  Quatrcmerc  will,  perhaps,  inform  us  whether  this  language  is  con- 
cted  with  thoso  of  tho  original  inhabitants  of  Nubia  and  Abyssinia.    Upon  the 
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tastem  sidei  from  Magadaxo  to  the  coohtry  of  ibe  HottentotB,  the  geographical 
names  show  the  prevalence  of  the  Caffre  language,  which,  even  amongst  j  oidRre. 
the  Betjonanas,  preserves  evident  traces  of  a  strong  mixture  with  the  Arabic.  At 
the  southern  extremity  of  this  part  of  the  world,  the  Hottentots  speak  |  Batteamt. 
a  particular  dialect,  Ml  of  clickings  and  shakings  of  the  tongue,  which  produce 
sounds  similar  to  the  cries  of  bir£i.  Their  tongues  are  shorter  imd  thicker  than 
ours.* 

Gould  the  different  character  and  genius  of  human  laxiguages  have  been  the  result 
of  a  hereditary  difference  in  the  organs  of  speech  ?  If  Sua  principle  were  admitted, 
very  important  conclusions  might  be  drawn  from  it    For  example,  the  Chinese,  the 
Esquimaux,  and  the  Mexicans,  cannot  pronounce  the  letter  r,  they  sup-  I  ^jf*'^'"^  ^ 
ply  its  place  by  /.  Are  they  all  then  of  a  common  origin?  But  we  must  |  oaJt^Sg^ 
carefully  guard  against  admitting  with  too  much  confidence  these  kinds  of  analogies, 
since  they  might  grossly  mislead  us.    For  example!,  it  has  been  observed  that  the 
compound  consonant  m6,  which  a  European  can  scarcely  pronounce  at  the  beginning 
of  a  wcnrd,  was  common  to  the  languag^  of  the  Negroes  and  the  South  Americans. 
The  observation  Is  correct,  but  we  cannot  infer  from  it  tiie  common  origin  of  these 
tribes,  since  the  confounding  of  m  and  b  occurs  in  the  iSolian  dialect  off  the  ancient 
Greeks,  who,  undoubtedly,  are  descended  neither  from  Peruvians  nor*  Negroes. 
There  are,  in  Norway,  whole  families  who  commence  every  word  by  the  consonants 
ngt  so  common  in  the  dialect  of  the  Negroes  of  Angola.     B  is  confounded  with  w 
by  the  Chreeks,  the  Gascons,  and  the  Russians,     llie  guttural  sounds  of  the  Ara- 
luans  are  to  be  found  in  the  German,  a  language  of  a  different  stock.    These  exam- 
ples show  the  great  difficulty  of  ascertaining  how  much,  in  such  singular  anomaUes, 
should  be  r^erred  to  physiod  and  unvarying  causes,  and  how  much  arises  from  the 
influence  of  mere  caprice. 

The  American  languages  are  scarcely  better  known  than  those  of   Amerionkii. 
Africa.     Humboldt  thmks  that  there  are  in  that  quarter  of  the  world  a    ^^^^ 
very  great  number  of  languages  independent  of  one  another.    What  increases  their 
number  is  the  custom  adopted  by  every  new  d3masty  of  introducing  a  new  I  ]5"'*^J^ 
language.     Thus,  the  TouUeCy  the  Huaztec^  and  the  Aztec  languages  |  gJ^ 
have  been  successively  current  in  Mexico.    These  languages,  in  which  a  laborious 
search  has  been  made  for  some  slight  affinities  to  the  Mongolic  dialeci,  are  extremely 
complicated  both  in  their  etymology  and  their  syntax. 

The  Cheroieej  Jroqaois^  and  Mgonqtmn^  or  Huron,  appear  to  be  the 
most  widely  extended  of  those  that  are  spoken  between  Hudson's  Bay 
and  the  Gidf  of  Mexico :  they  are  poor  and  plain.    The  Esquimaux  or  Greenland 
tongue,  which  is  current  over  all  the  polar  region,  presents  an  odd  fantastic  struc- 
ture, from  the  joining  together  of  many  simple  words  and  even  parts  of  discourse  in 
one  single  word  of  immoderate  length.  In  South  America,  the  Caribbee  |  Cttibbee. 
or  CroUbbeey  a  sonorous  language,  prevails  to  the  north  of  the  river  of  the  Amazons, 
as  it  did  formerly  in  the  httle  Antilles.     Several  ancient  languages,  regular  in  their 
composition,  have  disappeared  in  New  Greneda,  Quito,  and  Peru ;  but  the  fine  lan- 
guage invented  by  the  Yncas,  die  Quichuaj  remains  in  general  use  even  I  ^f^^^ 
amongst  the  Spaniards.   The  Ouarran  language  is  se  prevalent  in  Bra^  j  onm^ 
zil  and  Paraguay,  that  the  Spaniards  and  Portuguese,  even  in  several  6f  the  towns, 
speak  no  other.     Different  dialects,  Uttle  known,  exist  in  Chili  and  in  Patagonia. 
The  Pecherais,  in  Terra  del  Fuego,  have  a  dialect  peculiar  to  themselves. 

These  are  the  principal  languages  spoken  by  the  human  race.  How  wide  the  dis- 
tance in  this  scale  between  the  dialect  of  the  Negro  and  the  Chinese,  who  scarcely 
distinguish  the  singular  from  the  plural,  to  the  Greek  language,  in  which  the  most 
tender  and  the  most  profound  thoughts  can  be  fully  developed,  and  permanently 
fixed !  There  are  languages  which  have  no  expression  for  objects  which  are  not 
perceived  by  the  external  senses,  such  as  the  soul,  or  God.  There  are  some  which 
have  no  term  equivalent  to  the  verb  to  be,  or  the  substantive  world.    But  if  meta- 

*  licfatenstein,  dans  les  Archives  ethnographiques,  par  Vater  et  Bertuch,  i.  259,  tgq, 
t  BM^fiUTC9  for  B«i|Cm((  MtfiMf  for  Bi^aw  ;  the  X4itio  M eo,  from  the  Greek,  Bm,  &c. 


IroqooittAI* 
gouquiiiy  fice. 
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physical  knowledge  appears  to  be  denied  to  the  great  mejority  of  the  human  race, 
all  nations,  even  tbo  most  savage,  believe  in  the  existence  of  some  invisible  beings 
possessed  of  power  superior  to  man.  The  various  manners  in  which  nations  mani- 
Beitnonand  I  fost  this  sentiment,  constitute  so  many  different  rdigUMM — the  external 
wor^p.  I  ^^  which  are  the  result  of  such  religious  beUef,  form  modes  of  toor- 
ship. 

The  name  of  Polytheism  is  given  to  every  sjrstem  of  religion  which  admits  the 
existence  of  several  gods,  whatever  be  the  nature  and  dignity  which  it  assigns  to 
Feckhism.  |  them.  Of  tbls  there  are  several  kinds*  The  greatest  of  all  is  FeHchinik^ 
or  the  adoration  of  Fetich.  By  Fetiche,*  is  miderstood  all  sorts  of  animated  or 
inanimate  substances,  which  the  priests  of  these  reUgions  hold  out  to  the  savages  is 
beings  that  are  enchanted  or  endowed  with  some  magical  and  divine  power.  These 
absurd  superstitions,  prevail  amongst  the  ignorant  nations  of  the  coast  of  Guinea,  and 
amongst  a  great  many  other  savages.  They  are  blended  with  a  variety  of  otb^ 
religions.  The  Ox  J^piSf  the  Dog  JbiubUy  were  perlu^s  the  Fetiches  of  the  Sgyp* 
tians.^  The  black  stone  worshipped  at  Mecca  before  Mahomet,  and  the  god  PktA' 
lu8  of  the  Romans,  were  undoubtedly  of  the  same  number* 

9thtkm.  I  8abei$m  holds  a  more  elevated  rank,  that  is  to  say,  ^e  worship  <^  the 
heavenly  bodies,  the  sun,  the  moon,  and  the  stars  either  separatdy,  or  altogether 
This  very  ancient  system,  spread  over  the  whole  extent  of  the  globe,  is  blended  with 
all  the  oUier  systems  of  superstition.  But  it  no  longer  exists  entirely  pure,  ezc^ 
amongst  some  insulated  tribes.  It  has  its  name  ftom  tbe  Sabeans,  or  Sabians,  as 
ancient  people  of  Arabia. 

Smli%^  I  '^I^^obyp<>^®>^lMi^el>^nfonacked  astothenatureoftheonivere^ 
bue^SZ'  I  maUriaUsmj  or  pantheiamj  which  supposes  that  every  thing  whkh  exisH 
is  penetrated  with  a  divine  spirit;  duo/wm,  which  admits  the  existence  of  two  etenni 
beings,  Ood  and  matter,  or  the  good  and  bad  principle;  and  the  system  of  the  Ikma» 
nisls^  which  represents  all  beings,  the  good  and  the  bad  spkits,  as  having  emanated 
from  a  supreme  God.;]; 

Pantheism,  modified  by  the  institutions  of  particular  nations,  and  blending  itself 
Fbijtheiim.  |  with  Sabcism,  became  systematic,  or  mythological  Polytheism.  Under 
this  name  may  be  classed  all  those  schemes  of  religious  belief,  in  which  the  attributes 
of  the  Deity  are  personified  as  separate  divine  beings.  These  systems  ^n  are 
barbarous  and  irrational.  They  are,  however,  well  suited  for  poetry  and  the  fine 
arts,  andiiave  been  received  amongst  the  most  civilized  nations  of  antiquity.  They 
are  of  several  kinds,  very  diJBTerent  from  each  other,  but  reducible  to  three  classes. 
The  most  gross  is  the  religibn  of  the  Egyptianiy  in  which  the  attiibuteB 
of  the  divinity  are  represented  under  the  figure  of  animals,  which  may 
i>'uun«  periiaps  account  for  their  hieroglyphic  writing.     This  may  be  termed 

soomorpkism.  In  the  religion  of  the  Greeks  and  Romans,  human  nature,  exalted 
however,  and  embellished,  served  as  a  model  for  divers  personifications  of  the  Deity. 
This  then,  was  anthropomorphism,  which  was  varied  to  infinity.  The  worship  of 
national  heroes  modified  the  polytheism  of  the  Greeks  and  Romans. 
Veneration  for  the  dead,  a  very  natural  sentiment,  mingled  with  ail  leh- 
•gions ;  but  of  some  it  appears  to  have  formed  the  chief  part  This  wss 
the  case  with  the  Celts,  whom,  for  other  reasons,  we  number  with  the  Polytheists. 
Amongst  other  nations,  such  as  the  Syrians,  the  Chaldeans,  and  the  Pheaicians,  the 
worship  of  the  stars  and  the  physical  energies  of  the  earth,  appear  to  have  predo* 
minated. 

In  the  religion  of  the  Brrnnms,  the  Supreme  Being  is  supposed  to  be 
disguised  under  difierent  forms,  divine,  human,  and  animal.  We  think 
that  this  beUef  might  be  considered  the  source  of  all  the  others,  even  of 
Fetichism ;  but  it  might  be  equally  asserted  that  the  religion  of  the  Bramins  is  merdy 
ennobled  Fetichism.     Theomorphism,  the  religion  of  the  Hindoos,  is  the  best  sup- 

*  A  word  which  comes  from  the  Portuguese  word  FetUto, 

*r  Debrosses  du  CuHe  dee  Dieuz  Fetiches,  ou  peraUUe  de  rencienne  religtoa  d*l^ni>te,  Ifec. 
^-  \  Cudwortb,  Intellect  System,  chap.  L  iii.    Dupub,  origme  dea  CaHcs. 
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ported  of  an  the  ancient  sjBtems  of  worship;  it  still  exists.  Two  of  its  branches 
prevail  in  the  NorUi  and  East  of  Asia.  The  one  is  Schamaniimy  the  head  of  which  is 
the  Dah?  LamOy  a  priest  who  is  supposed  never  to  die.*  This  religion,  |  Seiuuuarinn. 
mixed  with  Fetichism,  is  spread  over  Tartary,  Mongolia,  and  Siberia;  the  other 
branch  is  Buddism  or  the  Braminic  system  reformed  by  Budda,  named  |  Baddisai. 
also  Somonocodom:  It  is  established  amongst  the  Bramins  in  Siam  and  in  Ceylon* 
Hie  ancient  religion  of  Japan  is  a  kind  of  Schamanism,  from  whence  has  arisen  the 
religion  of  Foj  which  is  that  of  the  multitude  in  China,  and  which  is  only  a  degenerate 
branch  of  that  of  Bndda;  the  priests  are  called  Bouxes. 

The  system  of  two  opposite  principles,  and  that  of  emanations,  must  naturally 
ran  into  each  other,  whenever  the  Dualists  grant  the  least  superiority  to  one  of  their 
principles,  or  the  Emanists  admit  the  possibility  of  a  revolt  against  the  Supreme 
Being.     This  is  the  reason  why  the  religions  derived  from  these  two  sources  are 
scarcely  distinguished  from  each  other.  They  belong  altogether  to  JVfo-  \  wmoHMnu 
noiheism^  if  we  agree  to  apply  that  name  to  every  religion  which  recognizes  only  one 
true  God,  whatever  may  be  the  cfbwd  of  spirits,  fairies,  angels,  and  devils,  which 
surround  him.     There  are  three  ancient  rehgious  systems  which  have  /or  their  basis 
a  dualism  more  or  less  afowed.     The  first  is  the  religion  of  the  Magi, 
or  of  Zoroaster,  denominated  abo  MithriaHc  worship.     There  is  a  Su- 
preme Being,  from  whom  emanated  two  principles,  the  one  good,  Oromastese,  the 
other  bad,  Arimanes — ^they  fight  with  each  other;  but  the  good  will  finally  obtain  a 
complete  victory.     This  behef,  which  has  been  disfigured  by  the  Greek  historians,^ 
is  still  preserved  amongst  the  Parses,  or  Gucbres  in  Hindostan. 

The  ancient  religion  of  the  Sclavonian  nations  is  less  known.  Biel- 
bog,  the  white  god,  and  Czemo-bog,  the  black  god,  iq>pear  in  it  as  two 
ftatagonist  powers.  Some  authentic  records  give  us  an  idea  of  Odinismy 
which  prevailed  in  Scandinavia;  Odin,  the  chief  of  the  good  gods ;  Surtur,  the  prin- 
ciple of  physical  evil,  the  destroyer  of  the  world ;  Lok,  the  principle  of  moral  evil, 
and  all  the  other  gods,  are  in  a  state  of  dependeiice  upon  Alfader,  or  the  universal 

Father,  t 

Through  so  many  ingenious  errors^  or  fanciful  and  absurd  dreams,  celestial  truth 
was  opening  up  in  silence  the  right  path.  An  obscure  and  inconsiderable  nation 
acknowledged  the  absolute  unity  of  the  divinity  as  the  basis  of  their  religious  faith. 
Jttdotm,  some  of  whose  rites  and  ceremonies  resemble  those  of  the  I  Jradtinii. 
Persian  Magi,  and  of  the  Egyptian  Priests,  is  now  divided  into  two  principal  sects — 
namely,  that  of  the  Karaites,  who  acknowledge  as  divine  only  the  books  of  the  Old 
Testament ;  and  that  of  the  Rabbinists,  who  attribute  an  authority  almost  divine  to 
the  collection  known  under  the  name  of  the  Talmud. 

ChrisHanity,  for  the  introduction  of  which  the  Jewish  scriptures  and  |  ChriitSuOtr. 
the  Jewish  polity  paved  the  way,  sprung  up  in  the  bosom  of  Judaism,  and  although 
in  consequence  of  corrupting  its  pure  doctrines,  by  mingling  with  them  the  principles 
of  the  Platomc  philosophy,  and  encumbering  its  few  and  simple  rites  by  the  inven- 
tions of  human  fancy,  it  became  soon  divided  into  an  infinity  of  Sects  and  systems, 
it  now  sheds  its  benignant  and  liberal  influence  over  the  most  civilized  countnesi  and 
in  all  quarters  of  the  world.;]; 

The  Greek  or  Eastern  Church,  which  was  most  orthodox  in  the  fifth  [  Greek ctoiik 
suid  sixth  centuries,  is  tolerated  in  Turkey,  countenanced  in  Hungary,  Sclavonia, 
Dalmatia,  and  estabUshed  by  law  in  Russia.  Amongst  its  various  branches,  we 
may  distinguish  the  J^estoriam  in  Turkey  in  Asia,  who  at  one  time  were  very  nume« 
rous  in  Tartary,  in  MongoUa,  and  even  in  China ;  and  the  Monophysites^  who  com- 
prehend the  Copts  in  Egypt,  and  the  Armenians  and  Jacobites  in  Abyssinia. ' 

The  Latin  or  Western  Church  is  divided  into  two  great  parties.  I  Latin  thoitii. 

The  CaihoUcy  Apostolic,  or  Romish  Church,  comprehends  vrithin  its  |  OithoUciMi. 

•  See  thft  article  Persia.  f  See  ihc  article  Scandinavia. 

i  Brerewood,  Recberches  sur  la  diversity  des  langues  et  des  religions,  tradde  Panglais  pf 
U  MoBtagne.    Paria,  1640; 
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pale  the  greater  part  of  France,  Italy^  Spain,  Portugal,  Austria,  the  extensive  Span- 
ish and  Portuguese  Colonies  in  America,  Africa,  and  Asia,  and  three-fourths  of  the 
population  of  Ireland*  The  Pope  is  the  spiritual  head.  The  Gallician  Church  b 
distinguished  by  privileges  peculiar  to  itself,  which  oppose  an  invincible  barrier  to  the 
usurpations  of  the  Pope.  The  United  Greeks,  who  forsook  the  communion  of  the 
Oriental  Greek  Church,  form  an  inconsiderable  appendage  to  the  Catholic  Church* 
p>Po<emntiini.  |  The  Protutoni  Churches  are  divided  into  three  branches:  lAttherm^ 
Mm,  or  the  Evangelical  Church,  is  supported  by  the  state  in  England,  Prussia,  Sax- 
ony, Hanover,  Denmark,  Norway,  Sweden,  and  Livonia;  CaMmmt^  or  the  reformed 
Church,  is  most  prevalent  in  Switzerland,  in  some  countries  of  Germany,  and  in 
Holland ;  it  is  the  established  religion  in  Scotland,  under  the  name  of  the  Presby- 
terian Church.  We  may  identify  with  the  reformed  church,  the  Indepekdenis^  ot 
C(mgregaU(malUt3j  who  are  so  numerous  in  the  United  States  that  they  have  more 
than  1000  congregations.  The  English,  or  Episcopal  Church,  is  dbtinguished  from 
the  other  Protestant  denominationa  merely  by  its  maintaining  the  order  of  the  epis- 
copal hierarchy.  It  is  the  established  religion  in  England ;  and  in  Ireland,  althou^ 
the  foith  of  the  minority,  it  is  upheld  by  the  strong  hand  of  power.  Without  advo- 
cating any  system  of  intolerance,  or  wishing  to  insult  men  entitled  to  respect,  we 
shall  here  give  the  name  of  sect  to  eveiy  reli^ous  party  who  have  not  become  in 
in  any  place  sufficiently  numerous  to  have  then*  tenets  embmced  and  patronized  by 
the  state.  The  principal  Christian  sects  are  :  The  UnitarianSy  Sociniantj  or  JhtU- 
MmtarianSf  whose  opinions  are  protected  in  Transylvania  and  in  Russian  Poland : 
a  very  great  number  of  Catholics,  of  Lutherans,  and  Calvinists,  are  secretly  attached 
to  this  system ; — the  Anmnianay  or  Remonstrants,  a  party  which  sprung  up  in  Hol- 
land, and  who  d^er  from  the  Calvinists  in  the  opinions  which  they  hold  concern- 
ing Uie  doctrines  commonly  called  the  five  points ; — the  J\Iemwnite9j  at  first  known 
by  the  name  of  Anabaptists,  and  disgraced  on  account  of  their  fanaticismal  excesses, 
but  now  the  most  peaceable  of  all  the  sects ; — the  BaptisiSf  a  numerous  parfy  in 
America,  where  they  occupy  868  churches.  They  resemble  the  Anabaptists,  and 
may  be  termed  modem  Anabaptists ; — ^the  United  Moravian  Brethreny  or  Henihut- 
ters,  a  sort  of  monastic  institution,  who,  in  other  respects  adopt  the  tenets  of  Lu- 
theranism,  and  who  carry  together  the  blessings  of  religion  and  the  usefiil  arts  into 
the  remotest  and  most  savage  tribes ; — ^the  QuaArer^,  or  Tremblers,  benevolent  en* 
thusiasts,  numerous  both  in  America  and  England ; — the  ShakerSy  the  DunkerSy  and 
other  associations  similar  to  the  Quakers ; — ^the  Swedenborgiansy  or  followers  of  the 
Baron  Swedenborg,  a  sect  of  mystics  to  be  met  widi  in  Sweden  and  England ; — 
lastly,  the  MethodistSy  who  are  distinguished  by  an  extreme  method  or  strictness  in 
morals,  are  very  numerous  in  England,  and  still  more  so  in  the  United  States. 
Christianity,  besides  all  the  enemies  which  have  sprung  from  its  bosom,  had  seen 
ifahomctui-  arise  close  by  its  side  a  rival  at  first  dangerous,  and  still  troublesome,  in 
"^  Mahomeianumy  or  according  to  the  manner  in  which  Mahometans  th^n- 

selves  speak  of  it,  Islamimny  that  is,  the  Orthodox  church.  This  religion  is  merdy  a 
confiised  mixture  of  Judaism  with  Christianity,  with  some  poetical  omamoits.  The 
Mahometan  creed  prevails  in  the  greater  part  of  Asia  and  Africa,  as  well  as  in  Tur- 
key in  Europe,  and  it  is  tolerated  in  Russia.  Mahometanism  comprehends  several 
smiitn.  I  sects.  The  SwmiteSy  although  divided  with  regard  to  discipline  into  finir 
parties,  agree  in  reckoning  the  book  of  traditions,  or  the  Sunna,  in  the  number  of  their 
sacred  writings,  and  in  considering  Omar  and  his  successors  as  the  legitimate  Calife. 
This  party  is  the  most  numerous :  the  Turks  belong  to  it 

sahiitM.  I  The  name  of  SchUtea  means  Separatists.  The  Sunnites  give  it  to  all 
those  who  differ  firom  them ;  they  reckon  six  classes,  each  split  into  twelve  subdivi- 
visions,  which  make  72  heretical  sects ;  for  the  Turks  have  thought,  like  Bossuet, 
that  the  multiplicity  of  heretics  furnishes  a  plausible  objection  to  their  doctrines.  Bat 
in  truth,  there  is  only  one  considerable  party  amongst  the  Schiites,  that  of  the  follow- 
ers of  Ali,  who  reject  the  Sunna :  their  creed  is  dominant  in  Persia. 

It  is  difficult  to  speak  with  precision  as  to  (tie  number  of  followers  belonging  to 
nh  religion  actually  existing  in  the  world— na  misplaced  zeal  leads  the  (UfTcrent 
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parties  to  exaggerate  their  numbers,  as  if  there  were  no  truth  in  Se- 
neca's observation,  that  a  great  majority  often  indicates  a  bad  cause.*     „,„ 

Infidel  writers  in  particular,  have  thought  they  were  rendering  an  important  service 
to  their  cause,  by  ridiculously  exaggerating  the  number  of  Mahometans  and  Pagans, 
not  considering  that  truth  will  be  always  truth,  whether  it  be  beUeved  by  many  or 
by  few.  * 

The  following  numbers  may  be  regarded  as  nearly  approaching  the  truth: 

The  Greek  Churchy         --,-...-.        70 
The  Proteetant  Churchet,  &c. 43        • 

*  ^^i^M 

Total  of  Chrietime, S28  mUliont. 

Jud^eieMf         -        •        -        •        •        •        ...        •        -4to5< 

Mahometiemt 100       110 

Mratmniemf      -...•..,•••-60 

Schamaniem^  or  the  religion  of  DtlaT  Lamiy  •  •  .  .  •  50 
JiydtUem^  comprising  tlie  religion  of  Fov*&c.  •  •  •  -  100 
Fetichiem^  and  variout  other  beliefty        - 100 

Languors  and  religious  creeds  are  the  ties  of  moral  aocietyy  which  often  survive 
the  fall  of  civil  and  political  society;  but  it  is  the  latter  which  determines  the  boun- 
daries of  states  and  empires,  which  it  is  the  province  of  political  geography  to  de- 
scribe.    "VVe  must  then  take  a  general  view  of  the  varied  forms  of  society. 

The  ties  which  unite  husband  and  wife,  parents  and  children,  formed    Doni«*tie  my 
the  family  or  domestic  society.    The  relation  of  master  and  servant  had     ^^^' 
its  origin  when  society  was  in  this  state.     The  weak  not  being  able  to  assert  their 
rights,  or  procure  the  means  of  subsistence,  must  have  soon  resolved  to  claim  the 
protection  of  the  strong.     Those  families  that  happened  to  hve  in  the  same  neigh- 
bourhood, would,  after  quarreling  for  a  while,  at  last  agree  to  hve  in  harmony  to- 
gether.    Certain  rules  would  be  established  amongst  them,  not  yet  to  be  considered 
as  laws,  but  as  customs.    The  union  of  these  families  did  not  form  a  state,  but  only 
a  civil  society.     These  small  societies  must  soon  have  perceived  that  |  civu  society, 
their  castoms  and  observances  required  to  be  fixed,  and  to  be  invested  with  the  cha- 
racter of  laws.     Men  of  superior  natural  capacity  became  the  unlettered  lawgivers 
of  these  hamlets  or  villager.     As  soon  as  the  various  relations  ip  which  men  stood 
to  each  other  were  fixed  by  laws,  poUtical  society  commenced. 

But  this  was  a  society  without  government,  and  soon  became  a  prey 
to  the  evils  of  anarchy.  Experience  of  these  evils  taught  men  that  a 
physical  force  is  indispensably  requisite  to  support  the  laws,  which  of  themselves 
have  a  force  purely  moral.  A  government  is  thus  established  under  some  form  or 
other.  The  convention  which  fixes  the  original  laws  of  civil  society,  is  called  the 
social  compact ;  Uiat  which  fixes  the  c^stence  of  the  form  of  a  government,  and 
adjusts  the  circumstances  connected  with  it,  is  called  the  constitution. 
By  this  last  convention,  civil  society  is  constituted  a  state,  or,  if  the  term 
is  more  agreeable,  a  republic ;  for  this  last  word,  derived  from  the  Latin,  originally 
signifies  every  civil  society  having  a  government  and  laws,  without  reference  to  the 
form. 

A  government  is  the  union  of  physical  force  established  by  the  will  of  civil  society 
to  maintain  the  laws  and  the  constitution.  The  force  of  the  government,  regulated 
by  the  established  laws,  is  called  the  supreme  power.  The  supreme 
power  may  be  divided  into  difierent  branches,  as,  for  example,  the  legis- 
lative power,  subdivisible  into  the  proposing,  the  deliberating,  and  the  decerning 
power;  the  executive  power  subdivisible  into  the  administrative,  the  judicial,  the 
nuhtaiy,  and  the  power  of  supreme  inspection.  These  divisions  are  parUy  arbitrary. 
The  manner  in  wliich  the  supreme  power  is  organized,  subdivided,  and  concentrated, 
is  called  the  form  of  government.  The  supreme  power  represents  the  national  sove- 

*  Argumentum  pessimi,  turba. 
Vol,  I.— M  ra 
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reignty,  which  is  nothing  but  the  supremo  power  not  organized,  existing  in  the  hanib 
of  a  civil  society  without  government. 

rormiofgo.  I  Forms  of  government  are  innumerable ;  but  we  shall  point  out  those 
"nrmamu  |  most  generally  knoWn,  by  advancing  from  the  state  of  the  greatest  jAy- 
sical  dissemination  of  powers,  to  that  of  their  greatest  concentration.  These  two 
extremes  approach  each  other  more  nearly  than  is  imagined. 

Demoemcy.     |      Pure  democracy  exists  in  that  state  in  which  the  supreme  power  is 
immediately  exercised  by  the  majority  of  the  nation:  this  form  of  government  difiera 
from  the  slate  of  primitive  civil  society,  in  which  all  equally  rule.     Commissorial 
democracy  is  a  state  in  which  the  supreme  power  is  exercised  by  a  council  imme- 
diately chosen  from  the  people,  revocable,  and  responsible.     Such  functionaries  axe 
not  then  the  representatives  of  the  nation,  but  merely  its  proxies  and  commissioners. 
We  term  a  representative  democracy  that  state  in  which  the  supreme  power  is  exer- 
cised by  magistrates,  chosen  by  tiie  people,  who  represent  them,  and  who,  conse- 
quently, taken  collectively,  are  sovereign  and  not  responsible.     This  form  is  sub- 
divided into  a  pure  representative  democracy,  when  the  people  themselves  directly 
choose  their  representatives — and  into  a  representative  electoral  democracy,  where 
the  people  choose  electoral  bodies,  who  again  elect  the  representatives. 
AxkiMney.     |      Elective  aristocracy  resembles  representative  democracy.     It  is  when 
the  people,  either  mediately  or  intermediately,  choose  their  magistrates,  not  indifie- 
rently  from  among  the  citizens,  but  from  a  certain  class  determined  by  law.     £lectivc 
aristocracy  is  pure  or  free,  when  the  people  have  created  the  privileged  class,  or  the 
aristocratic  body, — when  admission  into  that  body  is  open  to  all  citizens, — when  the 
members  of  this  body  are  amenable  to  the  supreme  power  in  the  hands  of  the  people. 
Simple  or  pure  aristocracy  is,  when  the  people  have  chosen  once  for  all,  as  their  pleni- 
potentiary representatives,  a  body  which  governs,  and  which  is  renewed  without  the 
concurrence  of  the  people.    Every  form  of  government,  compounded  of  those  which 
we  have  just  named,  is  called  an  aristo-democracy.     When  the  aristocratic  party 
seem  predominant,  we  have  a  temperate  aristocracy,  when  the  democratical,  we  have 
a  temperate  democracy.     Rome,  afler  the  expulsion  of  the  Tarquins,  was  an  heredi- 
tary oligarchical  aristocracy,  which  gradually  changed  into  an  aristo-democracy, 
composed  of  all  the  other  kinds.     The  Patricians  were  the  hereditary  aristocratic 
body;  the  senate  an  elective  free  aristocracy;  the  assemblies  of  the  people  represented 
the  democracy. 

Derooeratie  I  -^  democratic  monarchy  is  a  democracy  in  which  the  supreme  power 
moMtchy.  |  is  partly  exercised  by  an  individual  and  partly  by  a  democratic  body.  As 
the  supreme  power  may  be  variously  divided,  it  is  impossible  to  ascertain  the  number 
of  the  difierent  kinds  of  democratical  monarchies.  It  may  be  hereditary,  vdien  the 
nation  has  chosen  a  certain  family,  or  elective,  when  at  each  vacancy  a  monarch  is 
chosen.  The  right  of  election  may  be  vested  in  the  people,  in  an  electoral  body, 
in  a  single  elector.  These  variations  are  cqpimon  to  other  kinds  of  monarchy.  The 
legislative  power  may  be  divided  betweeif  the  commissioners  of  the  people  and  the 
monarch,  or  it  may  belong  to  the  former  only.  The  judicial  and  mihtary  powers 
may  be  dependent  upon  the  monarch,  or  upon  the  body  of  the  nation.  The  demo- 
cratic body  itself  may  be  chosen  without  or  with  the  concurrence  of  the  monarch. 

Aristocratical  monarchy  is  a  state  in  which  the  supreme  power  is 
jointly|shared  by  the  monarch  and  the  aristocracy.  This  latter  body  maybe 
a  free  elective  aristocracy,  when  an  assembly  of  representatives  chosen  by  the  people 
from  the  council  of  the  monarch ;  an  elective  hereditary  aristocracy  chosen  by  the 
people,  or  by  the  monarch,  or  by  both  conjointly ;  or  lastly,  a  pure  and  perpetual 
aristocracy,  independent  alike  of  the  people  and  the  sovereign.  Such  were  the 
nobility  in  the  most  European  states  before  the  present  epoch.  The  aristo-democr«- 
tic  monarchy  is  a  government  composed  of  a  monarch,  of  an  aristocratic  body,  ao4 
of  a  democratic  body.  By  a  mixed  govemmeott  is  generally  understood  a  monarchjf 
of  this  description.  The  different  combinations  of  this  form  are  so  multiplied  thai 
it  is  impossible  to  class  them. 

low  Mo.    I      A  pure  or  absolute  monarchy  is  a  state  in  which  the  supreme  power 
is  entirely  confided  to  one  individual,  or,  in  other  words,  a  state  in  which 
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the  majority  of  the  nation  is  represented  by  a  single  individual.  Absolute  monarchy 
differs  from  despotism  in  this,  that  the  monarch  holds  his  power  of  the  nation,  either 
by  expressed  or  by  tacit  consent;  the  despot,  on  the  contrary,  pretends  to  hold  his 
power  from  God,  and  from  his  own  sword.  The  dictatorship  was  a  kind  of  absolute 
monarchy,  elective  and  temporary,  in  the  Roman  repubhc. 

The  word  anarchy  hterally  means  the  absence  of  a  government.  Tak-  |  Aiwnb^ 
ing  the  word  government  in  its  true  and  Uteral  signification,  it  is  evident  that  toarchy 
may  arise  in  two  ways:  1st,  from  the  non-existence  of  any  supreme  power  in  civil 
society ;  2d,  from  the  preponderance  of  unconstitutional  power,  exercised  in  an  arbi- 
trary manner  and  without  the  form  of  a  government.  Anarchy  may  be  modified  in  a 
thousand  ways.  The  following  are  the  forms  of  it  which  appear  to  be  most  worthy 
of  being  defined. 

Ochlocracy,  or  popular  anarchy,  takes  place  when  a  mob  or  a  rouiti-  |  ochioMnicr. 
tude  unlawfully  usurp  a  supreme  power.     According  to  this  definition,  even  the  ma- 
jority, when  they  are  not  legally  constituted  sovereign,  can  exercise  only  anarchical 
power.     OHgarchy  occurs  when  a  small  number  of  individuals  or  fami-  |  oKgirchy. 
lies  exercise  the  supreme  power  without  having  been  chosen  by-  the  constitutional 
sovereign.     It  differs,  then,  from  pure  aristocracy.     Demagogy  is  when  |  Vtumto^, 
one  or  several  individuals,  without  legal  appointment,  lead  and  manage  the  people  at 
their  will,  actually  exercising  the  power  which  they  seem  to  leave  in  the  hwids  of  the 
multitude.     The  word  t3nrant  signified  originally  chief  or  monarch.     Virgil  employs 
it  more  than  once  in  th^  honourable  sense,  but  it  was  afterwards  limited,  to  denote 
him  who,  in  a  republic,  had  usurped  the  power  of  an  absolute  monarch.     This  is  the 
ordinary  sense  of  the  term  in  the  Greek  and  Roman  authors.     The  modems  use  the 
term  to  express  violent  and  cruel  abuses  of  authority  in  all  kinds  of  government. 
Despotism  has  been  confounded,  sometimes  with  tyranny,  sometimes  |  netpotiun. 
with  absolute  monarchy.     Despotism  is  absolute  power,  which  is  not  derived  from  a 
lawful  source,  and  which  consequently  acknowledges  no  limits.     The  despot  pre- 
tends to  be  master  of  his  country  and  of  his  subjects,  just  as  a  private  person  is  pro- 
prietor of  his  estate  or  his  cattle.     Despotism  is  not  necessarily  tyrannical,  or  cruel 
and  violent — it  is  not  absolutely  incompatible  with  some  adrainistrotive  forms,  and 
some  institutions  which  properly  belong  to  regular  States,  or  even  to  Repubhcs. 

It  would  be  improper  to  class  with  these  forms  of  government,  or  of  anarchy,  cre- 
ated by  man,  the  singular  state  termed  theocracy.    "  It  is,"  say  the  The-  |  xbeocrecy. 
ologians,  "  a  government  instituted  by  God  himself,  and  in  which  the  magistrates 
govern  in  the  name  of  God."     Such  was  the  constitution  of  the  Jewish  people— with 
diem  theocracy  was  united  first  to  democracy,  and  then  to  monarchy.     The  popes, 
in  the  dark  and  middle  ages,  attempted  to  estabhsh  a  theocracy  upon  a  great  scale. 
We  have  still  to  notice  the  federal  systems,  which  are  the  unions  of    F«deni  ■yi- 
several  independent  States^  under  a  superior  authority  chosen  by  them-     **"*• 
selves,  and  which  are  invested  with  powers  more  or  less  extensive,  to  maintain  mu- 
tual order,  and  to  furnish  the  means  of  defence  against  external  enemies.     We  may 
tcnn  a  confederation,  of  which  all  the  constituent  members  arc  on  a  footing  of  equa- 
lity, a  democracy  of  States:  Such  is  that  of  America*     There  have  been,  however, 
confederations  with  a  chief  or  presiding  power:  The  late  Germanic  empire  was  of 
this  nature.     CJonfedcrations  sometimes  have  subjects  in  common:  The  Swiss  had 
several  districts  in  this  manner. 

PoUtical  geography  considers  in  societies  of  mcn^  besides  the  general  tie,  or  the 
form  of  government,  the  particular  ties  whicli  bind  individuals  to  society,  and  which 
result  from  the  station  assigned  to  these  individuals,  or  from  their  division  into  classes 
and  orders. 

In  the  most  savage  state,  insulated  man  procures  directly  for  himself 
the  httle  which  is  necessary  to  supply  his  wants  or  to  gratify  his  wishes. 
As  soon  as  families  begin  to  draw  near  each  other,  tliey  unite  together  for  accom- 
plishing their  common  labours ;  but  when  the  number  of  families  augments,  llie  so- 
ciety, becoming  larger  and  more  powerful,  has  recourse  to  tlie  division  of  labour. 
The  different  products  of  each  branch  of  industry  arc  then  ri?ciprooally  changed. 
These  exchanges  being  not  without  inconvenience,  means  are  sought  fbr  to  gi« 
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them  facility  and  despatch.  Some  measure,  to  ascertain  the  comparative  values  of 
the  different  commoditiesi  is  adopted,  either  some  article  in  general  request,  as  com 
or  cattle,  or  some  reputed  precious  substance,  such  as  gold  and  silver.  This  token 
becomes  money :  the  productions  become  merchandise ;  and  instead  of  being  bar- 
tered, they  are  purchased.  Some  sagacious  observers  now  perceive  that  gain  is  to 
be  got  by  buying  and  seUing ;  they  become  intermediate  agents  between  the  coik- 
sumers  of  produce  and  those  who  raise  or  work  it ;  and  here  commence  the  first 
rude  attempts  of  commerce.  Ere  long,  the  administration  of  the  afiairs,  and  the 
defence  of  the  territories  of  the  state,  become  functions  too  laborious  and  too  com- 
plicated to  be  gratuitously  discharged ;  the  functionaries  receive  a  salary,  and  insitead 
of  warriors  we  have  soldiers.  At  the  same  time,  every  inch  of  ground  would  re- 
ceive its  master ;  property  of  every  kind,  ader  having  passed  from  one  hand  to  ano- 
ther— chance  favouring  some  individuals,  and  address  serving  others — would  at  last 
become  fixed.  Those  who  had  been  unfortunate  or  unskilful,  finding  the  impossi- 
bility of  producing  any  thing  by  their  own  efforts,  would  let  out  their  strength  or 
their  dexterity  to  others.  From  society  thus  at  last  completely  constituted,  various 
classes  originate. 

PradnctiTe  1  The  productive  class  comprehends  all  those  who  draw  from  the  eartk 
^^*^  I  or  some  other  element,  any  productions  useful  to  society  ;  cultivaton 

of  the  soil,  fishermen,  vine  dressers,  miners,  &c.  There  are  tribes  entirely  com- 
posed of  one  or  more  productive  classes.  Such  are  the  pastoral  tribes,  or  Nomades; 
the  fishermen,  or  IchthyophagL  In  civilized  states,  there  exists  one  productive  class 
of  a  peculiar  kind ; — the  man  of  science  who  enlarges  the  empire  of  knowledge, 
and  the  man  of  letters,  who  purifies  the  taste,  or  refines  the  sentiments,  or  elevates 
the  morals  and  manners  of  the  age,  equally  contribute  to  the  production  of  true  na> 
tional  riches  of  inestimable  price  and  perpetual  duration. 

JJjJj^Jj^  <*  The  operative  class  consists  of  those  who,  by  various  processes,  con- 
JSl  I  vert  raw  produce  into  artificial  produce.     When  such  processes  emi- 

nently require  genius  and  taste,  they  obtain  the  name  of  the  fine  arts.  When  they 
chiefly  demand  corporeal  strength  and  dexterity,  they  are  called  the  mechanic  arts. 
A  manufactory  is  an  establishment  where  an  art  is  conducted  on  a  large  sc^e.  The 
name  of  work  seems  to  denote  one  of  those  esjtabli^mients  in  which  extensive  and 
powerful  machinery  is  employed. 

Commereiii  The  Commercial  class  is  composed  of  merchants  properly  so  termed, 

"^"•^  who  buy  and  sell,  either  on  a  great  or  small  scale,  the  productions  of 

nature  and  of  art ;  of  different  kinds  of  correspondents  or  agents,  who  facilitate  the 
execution  of  purchases  and  sales ;  of  bankers  and  brokers,  who  confine  their  ope- 
rations to  the  representative  signs  of  merchandise ;  and,  lastly,  of  mariners  and  car- 
riers, in  so  far  as  these  are  proprietors  of  their  means  of  conve3rance,  and  do  not 
fall  to  be  ranked  under  the  class  of  mercenaries. 

We  include  in  one  class  the  public  functionaries,  and  the  officers 
of  the  sea  and  land  forces.  They  are  equally  invested  with  a  greater 
or  less  proportion  of  the  force  of  the  state ;  they  are  equally  the  agents  of  the  su- 
preme power. 

Out  oTner-  The  last  class  comprehends  the  mercenaries  of  every  kind  who  let 

••*"'~^  out  their  labour  to  private  persons,  or  chiefly  to  the  community.     It  is 

composed  of  labourers  and  domestics.  This  last  class  is  most  numerous  in  the  states 
where  luxury  prevails. 

The  numerical  proportion  in  which  these  classes  are  met  with  in  a  state,  is  one  of 
the  most  interesting  questions  of  statistics.   According  to  this  proportion  itis  that  we 
decide  whether  we  are  to  denominate  a  nation  agricultural  or  commercial. 
CMtefc  I      Classes  have  their  foundation  in  the  very  nature  of  society  itself,  but 

castes  and  orders  are  created  by  laws  and  constitutions.  By  the  word  caste  is  undc- 
stood  an  hereditary  class,  exclusively  assigned  to  one  species  of  occupation.  This 
system  of  division  existed  in  Persia,  Arabia  Felix,  and  Egypt,  and  it  still  exists  in 
India.  It  is  accounted  for  in  a  satisfactory  manner,  by  referring  to  the  original  differ- 
»ce  of  the  primitive  tribes,  whose  union  formed  the  nation.  The  caste  of  priests 
ihat  of  warriors,  in  Egypt,  were  probably  two  clans  somewhat  organized  and  disci- 
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plined;  whkh  had  rednoed  to  a  state  of  subjection  several  tribes  of  husbandmen  and 
shepherds.  The  conqueror  disdained  to  mingle  with  the  vanquished;  and  the  laws 
afterwards  sanctioned  and  perpetuated  a  system  of  separation  which  accident  had 
originally  established.* 

The  political  orders  in  the  states  of  Europe  differ  essentially  from  the  I  oidenortbe 
castes,  in  this,  UttsX  they  have  no  occupation  which  is  exclusively  reserved  |  "ote. 
for  them,  or  if  they  have  it,  like  the  clergy,  it  is  not  hereditary.  In  the  middle  ages, 
when  the  armies  consisted  of  cavalry,  the  order  of  the  nobility  partook  much  of  the 
nature  of  a  caste.  The  nobles  now  are  merely  an  order  of  the  state.  The  citizens, 
commonalty,  or  third  order,  and  the  peasants,  form,  in  some  states,  orders  recognized 
by  the  constitution.  In  Sweden,  the  ordeir  of  peasants  possesses  mu6h  influence. 
The  same  was  the  case  in  the  Tyrol  before  the  late  events.  There  are  stiU,  how- 
ever, some  countries,  particularly  Russia,  where  the  husbandmen,  subjected  to  the 
yoke  of  personal  slavery,  form  a  real  coiUj  condenmed  to  a  state  of  abject  and  perpe- 
tual degradation. 

In  despotic  states,  as  in  Turkey  and  in  China,  there  are  no  orders. 

Slavery  renders  aU  individuab  equal.  In  Europe,  it  is  the  *^ esprit  de  corps,^*  the 
coi|>oration  or  professional  spirit  of  the  orders  of  the  state, — it  is  the  equilirbium 
resulting  from  the  various  prerogatives  and  interests,  contending  with  each  other, 
and  vnSi  the  supreme  power,  which  secures  political  liberty,  it  is,  therefore,  in 
describing  Europe  that  we  shall  have  to  explain  the  institutions  of  chivalry,  the  hono- 
rary distinctions,  and  other  iiustitutions,  whose  object  it  is,  either  to  mark  the  degrees 
in  the  scale  of  society,  or  to  render  the  distance  between  them  less  felt  and  less  per- 
ceptible. 

It  would  be  rather  uninteresting  to  enumerate  the  various  denomina- 
tions which  designate  the  difierent  states.  The  use  of  the  terms  empire, 
kingdom,  sukanat,  khanat,  and  others,  will  be  learnt  in  the  descriptive  part  of  this 
woik.  It  would  be  equally  useless  to  consider  in  this  place,  the  titles  which  the 
heads  of  states  assume,  from  the  modest  president  of  the  United  States  to  the  vain- 
glorious Emperor  of  China,  who  is  called  the  son  of  heaven,  and  who  is,  however, 
only  the  silly  imitator  of  the  Persian  monarchs,  who  style  themselves  kings  of  kings, 
princes  of  the  stars,  and  brothers  of  the  sun  and  moon.f  Empty  sounds  have  no  in- 
fluence upon  the  prosperity  or  the  power  of  states.;];  Political  geography  regards, 
as  almost  unworthy  of  notice,  the  arms  and'  colours  by  which  the  difierent  states 
mark  their  ensigns,  their  flags,  and  their  frontier  posts. 

It  is  a  matter  of  much  greater  importance  to  ascertain  the  material  re-*   Ri^towtes  or 
sources  of  the  state.     This  is  the  particular  object  of  an  extensive  sci-  |  ^^  •<^* 
ence,  termed  political  arithmetic;^  the  results,  however,  of  tins  science  must  have  a 
place  in  political  geography. 

The  first  element  is  the  value  of  land,  and  of  its  produce.  Here  the  |  value  or  itnd. 
Cerent  productions  of  the  three  kingdoms  of  nature  are  classed  according  to  their 
usefulness  as  articles  of  Ufe,  and  their  value  as  articles  of  merchandise.  The  go- 
vernment itself  knows,  only  by  approximation,  the  value  of  what  agriculture,  the 
fisheries,  and  the  mines  produce,  and  what  is  the  exact  proportion  between  the  com- 
modities which  the  nation  sells,  and  those  which  it  buys.  Governments  beside,  do 
not  oAen  publish  even  the  imperfect  information  of  this  kind  which  they  possess. 
Political  geography,  therefore,  cannot  absolutely  warrant  the  accuracy  of  the  lists  of 
productions,  of  exports,  and  imports,  which  it  is  obliged  to  collect  with  so  much 
trouble.  To  render  these  details  as  useful  as  possible,  it  is  necessary  to  know  the 
proportional  values  in  which  lists  of  this  kind  are  made  up;  the  moneys,  the  weights, 
and  the  measures  of  each  country.  This  subject,  which  presents  a  different  aspect 
in  every  state,  will  come  to  be  considered  in  our  particular  descriptions. 

*  Compare  Heeren,  Views  of  the  Politics  and  Trade  of  the  Ancients.  (In  German.) 

t  Atn^ian.  Marcell,  xxii.  5.  zxiii.  6. 

^  Becmanni,  Syntag^ma  Dignitat.  Illust.  Dissert,  iii.  cap.  3. 

§  See  the  works  of  Voung,  Petty,  Sec.  quoted  p.  551,  552.  Tlie  general  Treatiacs  of  Slatis. 
tics,  by  Ackenwall,  Tozc  and  Mensel,  (in  German,)  and  the  Statistical  Account  of  Scotland  by 
the  Parochial  Clergy.  v 
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Ut^^        Ii^  the  second  rank,  amongst  the  elements  of  the  national  resoorcei, 
ftetiuM.  should  be  placed  commercial  and  manufacturing  industry.     It  was  tliu 

which  accumulated  on  die  rock  of  Tyre,  on  the  barren  coasts  of  Attica,  and  on  the 
flat  sandy  shores  of  Alexandria,  the  treasures  of  the  ancient  worid;  and  it  was  it 
which,  in  modem  times,  raised  Venice  and  Holland  to  greatness.  Here  political 
geography  should  consider  the  situation  of  the  coasta  of  a  country,  the  nunri>er  and 
nature  of  its  ports,  and  the  state  of  its  great  roads  and  canals ;  circumstances,  ail  of 
which  directly  influence  the  progress  and  prosperity  of  national  industry.  It  is  like- 
wise necessary  to  attend  to  the  various  commercial  institutions,  such  as  the  gn»t 
national  banks,  which  accompUsh  the  rapid  exchange  of  the  signs  that  repreaeot  tim 
value  of  merchandise,  and  the  commercial  and  trading  companies,  amongst  wbiefa 
there  are  some  that  possess  in  sovereignty  vast  provinces  beyond  the  boundaries  of 
Europe. 

Pvpvbckm.  I  The  population  of  a  state  forms  the  third  element  in  its  resomces. 
We  have  seen  in  a  preceding  book,  that  the  proportions  between  the  deaths^  the 
births,  and  the  number  of  living  inhabitants,  enable  us  to  approximate  nearly  the  po- 
pulation of  a  country;  but  it  is  a  census  alone  which  enables  us  to  ascertain  it  with 
exactness.  Kven  when  we  have  an  authentic  census,  we  should  beware  of  tmstiAg 
to  it  with  implicit  confldence.  The  same  individuals  are  oAen  counted  twice,  wiiich 
happens  every  time  that  the  inhabitants  of  the  country  are  numbered  in  summer,  and 
those  of  the  towns  in  winter. 

The  number  of  inhabitants  is  the  foundation  of  every  good  system  of  financo;  the 
more  individuals  a  country  contains,  provided  they  have  the  means  of  subsistence, 
the  greater  progress  will  commerce  and  manufactures  make;  and  consequently  the 
greater  the  increase  of  the  revenues.  The  number  of  inhabitants  ought  equally  to 
determine  the  number  of  the  troops.  It  is  computed  that  the  men  capable  of  bear- 
ing arms,  form  about  the  fourth  part  of  the  whole  inhabitants.  The  greatest  efibrt, 
however,  that  the  most  warlike  state  can  make  in  a  case  of  extreme  necessity,  is  to 
arm  the  eighth  part  of  its  population.  No  example  even  of  this  has  occurred  in  mo- 
dem history. 

Let  us  observe  also  that  the  more  a  mass  is  concentrated,  provided 
that  it  has  free  space  sufficient  to  move  in,  the  more  energy  it  will  ac* 
quire.  A  smdl  populous  country,  therefore,  is,  in  proportion^  more  pow- 
erful than  a  state  of  vast  extent  thinly  peopled.  A  country  is  looked  upon  as  popu- 
lous, when  it  contains  about  100  inhabitants  to  the  EngUsh  square  mile.  England 
is  peopled  at  the  rate  of  198  to  the  square  mile;  but  Ireland  and  Scotland  .pieseni  a 
less  favourable  proportion;  the  former  being  12^,  and  the  latter  56;  Wales  has  80  to 
the  sq\iare  mile.  Holland  had,  before  the  troubles  of  1788,  and  the  revohitioiis 
which  followed  them,  212  inhabitants  for  each  square  mile,  which  makes  1908  for 
each  square  English  league.  The  Island  of  Malta  is  probably  the  most  thickly  peo- 
pled country;  it  had  more  than  6000  souls  to  the  square  league;  but  these  are  to  be 
regarded  oxily  as  rare  local  exceptions^  And  it  is  common  enough  to  find,  in  Eu- 
ropean Russia,  governments  which  have  not  more  than  20,  or  even  10  inhal^tanls, 
to  each  square  inile.* 

The  attempts  which  political  arithmeticians  have  made  to  ^M>mpate 
the  value  of  the  aggregate  revenue  of  a  whole  nation,  arising  from  tbo 
employment  of  its  capital  in  the  cultivation  of  the  soil,  and  in  the  various  branches^ 
of  commerce  and  the  arts,  have  hitherto  produced  only  proximate  results,  more  or 
less  accurate  according  to  the  correctness  of  the  data  from  which  the  calculati<»is 
have  been  made.  Political  geography  merely  exhibits  the  sum  of  the  revenues  at 
the  disposal  of  the  government  of  each  state,  and  the  principal  sources  whence  they 
flow.  In  many  countries  this  information  is  furnished  by  the  €mnHal  budget ^  which 
is  the  name  given  to  the  table  of  finances  laid  before  the  aristocratic  or  democratic 
body,  sharing  in  the  exercise  of  the  supreme  power.  As  the  budget,  however,  as 
Oebcior  tiie  I  sometimes  intended  to  neutralize  the  unfavourable  impression  whif^h  mfty 
******  '  have  been  made  by  the  increase  of  the  public  debts  of  tlic  state,  it  occa- 

*  Busching,  Introduction  a  la  connaissance  des  Etats  de  I'Kurope. 
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siooaUy  exbibiis  faUaeious  details:  in  absolute  monarchies  this  deYiee  is  superfluous. 
But  the  correct  estimates  often  remain  buried  in  the  ministerial  bureamx^  until  some 
lucky  chance,  or  the  will  of  an  enlightened  sovereign,  ushers  them  into  useful  pub- 
licity. As  it  is  only  in  Europe  that  there  exists  a  regular  system  of  fmance,  it  is  in 
the  description  of  that  part  of  the  world  that  we  shall  point  out  the  different  species 
of  taxes  and  customs,  and  all  the  ingenious  artifices  by  which  civilized  governments 
force  money  out  of  the  pockets  of  their  subjects;  while  the  chiefs  of  barbarous  na-> 
tions  carry  off,  in  kindj  and  most  frequently  in  an  arbitrary  and  irregular  manner,  the 
articles  which  they  require. 

An  armed  force,  naval  and  military,  is  unfortunately,  but  necessarily,  |  Anud  Ome. 
an  object  of  the  first  importance  to  every  government 

Savage  tribes,  and  even  some  half-civilized  nations,  are  accustomed  to  march 
against  their  enemies  all  the  males  fit  to  carry  arms.     Nothing  prevents  them  from 
doing  so,  as  fishing  and  hunting  are  occupations  which  a  horde  of  savages  carry 
along  with  them.     In  other  circumstances,  the  women  may  be  sufficient  for  the  em- 
ployments of  agriculture  and  the  tending  of  cattle ;  but  as  soon  as  labour  is  multi- 
plied, and,  in  consequence  of  this,  comes  to  be  divided,  that  is,  as  soon  as  tho 
agricultural,  manufacturing,  and  commercial  classes,  have  each  a  separate  existence 
and  place  in  society,  it  is  impossible  to  arm  and  to  bring  into  the  field  the  entire  mass 
of  a  nation,  without  completely  suspending  the  exercise  of  those  trades  and  occupa- 
tions on  which  its  subsistence  depends.     It  therefore  becomes  necessary  to  form  a 
class  exclusively  devoted  to  the  trade  of  war;  such  was,  in  the  middle  ages,  tlio 
design  of  the  order  of  nobihty  and  of  chivalry;  but  the  invention  of  gunpowder  and 
artillery,  the  introduction  of  a  new  system  of  fortification,  and  the  perfection  to  which  * 
tactics  have  been  brought,  have  converted  the  formerly  simple  iBind  almost  mechanical 
art  of  war  into  a  profound  and  extensive  science,  to  the  study  of  which  many  years 
must  be  devoted-     This  consideration,  strengthened  by  motives  of  ambition  and 
policy,  gradually  paved  the  way  for  the  establishment  of  standing  armies.     Tho 
European  powers  have  had,  for  more  than  a  century  and  a  half,  a  certain  number  of 
troops  in  a  state  of  perfect  discipline  and  equipment,  ready  to  march  at  a  momont's 
notice.     In  srupporting  these  troops,  one-third,  and  oflen  one  half  of  .all  the  public 
revenue  is  consumed.     The  land  force,  or  the  army,  is  composed  of  |  Land  ronet. 
four  principal  parts,  or  arms,  with  their  subdivisions ;  namely,  the  infantry,  or  com^ 
batants  on  foot;  the  cavabry,  or  combatants  on  horse-back;  the  artillery,  whose  pro- 
vince is  to  work  those  engines  of  destruction,  on  the  skilful  management  of  which 
the  issue  of  battle  frequently  depends;  and  the  engineer  department,  which  conducts 
the  defence  and  attack  of  fortified  places.    In  the  description  of  a  kingdom,  not  only 
should  we  point  out  the  number  and  situation  of  tlic  fortresses,  the  passes  and  defiles 
of  greatest  importanco,  as  well  as  the  number  of  troops  which  it  maintains;  but  it  is 
farther  necessary  to  mention,  whether  those  are  regular  troops,  or  bands  without  dis- 
cipline or  military  science,  and  also  to  specify  the  physical  advantages  and  disad- 
vantages of  the  frontiers. 

In  like  manner,  it  is  not  enough  to  know  the  number  of  ships  of  war  |  srsforcM. 
of  which  the  navy  of  a  state  consists^  We  myst  also  ascertain  whether  it  possesses 
an  adequate  number  of  skilf\il  officers  and  experienced  sailors.  We  must  observe 
whether  it  comprehends  in  its  dominions  extensive  coasts  furnished  with  safe  and 
commodious  harbours,  or  touches  the  sea  only  in  some  insulated  points.  According  to 
circumstances,  a  state  requires  a  fleet  of  ships  of  the  line,  and  frigates 
to  fight  uj^n  the  open  sea,  or  a  flotilla  of  gun-boats  to  defend  its  coasts, 
its  straits,  and  its  ports. 

Finally,  states  have  also,  besides  their  own  peculiar  forces,  a  force  of 
situation  depending  upon  their  external  relations ;  and  particularly,  on 
the  alliances,  whether  diplomatic  or  natural,  which  render  th^m  the  friends  or 
memies  of  each  other.  The  equihbrium  resulting  from  the  alliances  of  the  different 
European  naticins,  is  called  the  "  balance  of  power."  This  pohtical  equilibrium  has 
irequently  beeim  subverted ;  but  it  is  notwithstanding  of  importance  to  examine  the 
[Principal  bases  on  which  it  rests,  as  shall  be  done  in  our  description  of  Europe. 
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The  moral  state  of  a  nation  is  the  result  of  all  these  political  and  so-  ^ 
,  cial  relations  we  have  been  specifying.  This  state  is  indicated  bj  vaijlf    1 
signs,  of  which  the  political  geographer  ought  to  notice  the  most  striking.  1 

Otnnents.  |  The  modo  of  dress  is  more  than  a  simple  object  of  curiosity ;  the 
loose  flowing  habit  of  the  orientals,  and  the  tight  clothing  of  the  European,  exert  an 
Drew.  I  influence  on  their  physical  and  moral  constitution.  The  nudity  of  certain 

nations  procures  to  them  corporeal  advantages,  an  agility,  a  strength,  and  a  robust- 
ness of  health,  unknown  to  nations  whose  limbs  are  encumbered  wiith  garments ;  but 
this  superiority  is  more  than  counterbalanced  by  extreme  indolence  and  feebleness, 
and  torpor  of  understanding.  The  custom  of  painting  the  body,  whether  by  imprint- 
ing, or  marking  flgures  upon  the  skin,  or  by  simply  besmearing  it  with  a  coat  of  colour- 
ing, marks^the  infancy  of  civilization,  and  the  first  workings  of  vanity.  Rank  and 
dignity  are  frequently  indicated  by  the  vestments,  or  by  the  ornaments  with  which 
they  are  embellished.  A  particular  kind  of  sash  of  pottos  cloth  is  the  distinguishing 
badge  of  royalty  in  Otaheite.  The  priests  of  Siam  reserve  to  themselves  the  privi- 
lege of  shaving  their  eyebrows.  A  necklace  of  human  teeth  supplies  the  place  of 
the  star,  in  the  order  of  negro  nobility. 

Habiution.  |  The  Ordinary  habitations  of  a  people,  are  an  almost  infallible  index 
of  the  degree  of  civilization  at  which  they  have  arrived.  The  human  race  may  be 
divided  into  four  classes,  according  to  the  four  kinds  of  habitations  which  follow, 
1*/,  Caverns  in  the  rocks,  and  under  ground.  They  who  make  these  their  common 
abodes,  are  called  Troglodytes.  2(f,  Huts  of  earth,  branches  of  trees,  stones,  or 
.  some  other  substance,  either  in  the  natural  state,  or  coarsely  wrought.  3d,  Tents ; 
these  moveable  dwellings,  in  the  opinion  of  wandering  pastoral  tribes,  appear  prefer- 
able to  our  palaces.  4thy  Houses,  which  may  be  defined  huts  brought  to  a  state  of 
perfection ;  for  even  the  most  superb  colonnade,  is  merely  a  noble  imitation  of  the 
coarse  beams  which  supported  the  thatched  roof.  We  find  in  fiurope,  houses  con- 
structed of  unsquared  beams— of  beams  that  are  squared  and  lined  with  wainscoting — 
of  prepared  clay  and  squared  timber— of  bricks  and  wood — of  bricks  alone — of 
unhewn  stone — of  hewn  stone — and  of  marble. 

The  name  of  a  city  or  town,  strictly  speaking,  is  not  given  to  a  col- 
lection of  houses  on  account  either  of  its  extent  or  its  population,  but  in 
consequence  of  certain -privileges  which  the  place  enjoys.  The  right  of  exercising 
the  various  arts  and  trades,  and  of  conducting  commerce,  serves  in  most  countries 
chiefly  to  distinguish  cities  and  toWns  from  villages.  YiUages  are  sometimes  larger 
than  towns,  for  example  in  Silesia ;  but  they  have  commonly  no  privilege  to  distin- 
guish them  from  hamlets  and  other  assemblages  of  houses  in  the  country.  Burgbs 
are  places  which  enjoy  a  portion  of  the  rights  granted  to  cities.  In  other  respects, 
these  words  admit  of  diflerent  Senses,  according  to  the  taws  and  customs  of  different 
countries. 

Uteasils  and  instruments  are  objects  no  less  worthy  of  the  attention 
of  a  philosophical  observer.  The  bows,  the  javelins,  and  the  nets  of 
savages,  often  deserve  to  be  admired  for  ttie  perseverance  and  dexterity  that  were 
requt<f  d  to  produce  them. 

Pood.  ,  I  The  European  is  accustomed  to  make  almost  eveiy  nutritive  substance 
minister  to  his  support,  or  to  the  gratification  of  his  palate.  But  there  are  nations 
that  live  almost  exclusively  upon  one  kind  of  food.  The  frugivorous,  camivOrouj», 
and  ichthyophagous  tribes  are  distributed  over  the  whole  surface  of  the  globe.  The 
taste  for  horse-flesh  appears  peculiar  to  the  Mongols,  Tartars,  Finns,  and  other  de- 
scendants of  the  Sc3rthians,  and  to  the  Sclavonic  and  Gothic  nations.  Both  ancient 
and  modern  writers  place  the  Acridophagi,  or  eaters  of  locusts,  in  Africa.  Some  of 
the  American  tribes  visited  by  Humboldt,  devour  a  species  of  clay. 
Anthrapopim.  Respecting  Anthropophagism,  or  the  horrible  custom  of  eating  human 
■^'  flesh,  it  appears  to  be  proved  that  it  does  not  belong  exclusively  to  any 

nation;  all  savage  tribes  are  addicted  to  it,  either  from  the  impulse  of  a  ferocio«9 
^atred  of  their  enemies,  or  by  the  dictates  of  an  atrocious  superstition,  or  finally,  i» 
■^sequence  of  extreme  want.     Not  only  do  modem  accounts  assert  that  the  pmc- 
obtains  in  the  greater  part  of  the  nations  of  Africa,  America,  and  Austmla^'ia; 
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but  we  discoyer  from  several  passages  in  the  ancients,  that  it  was  at  one  time  preva- 
lent in  Europe.  The  poets  ascribe  it  to  the  Cyclops  and  Lestrygons,  whom  they 
place  in  ItaJv.*  Historians  bring  this  charge  against  the  Scythians,f  the  Cimbrians,^ 
a  tribe  of  Craledonians,§  and  other  nations  of  the  north. 

The  beroes  and  gods  of  Homer,  employ  expressions  borrowed  from  the  rites  of 
Anthropophagism;  Jupiter  reproaches  Juno  for  desiring  to  eat,  either  raw  or  dressed, 
King  Priam  and  his  children.  Human  sacrifices  were  knoMm  amongst  the  Greeks 
and  Romans,  as  well  as  the  Celts,  Scandinavians,  and  oriental  nations.  These  hor- 
rid sacrifices  appear  to  have  been  often  succeeded  by  a  repast  still  more  horrid.  The 
disgusting  practice  of  burying  the  dead  bodies  of  their  relations  in  their  own  bowels, 
is  attributed  to  the  l8sidones,||  and  the  Massaget8B;1[  to  several  tribes  of  India;^* 
to  the  people  of  Thibet  and  the  Marian  Islands  ;||  and  to  the  ancient  Irish.  J  J 

The  desire  of  procuring  a  momentary  elevation  of  spirits,  has  caused     inebntting 
the  invention  amongst  all  nations,  of  intoxicating  liquors.     Their  difier-    ^^^"^ 
ent  properties,  from  the  genennis  wine  of  Em*ope  to  the  loathsome  ava  of  the  Otap 
heitans,  deserve  to  be  pointed  out  in  the  geographical  descriptions  of  the  respective 
countries. 

From  the  immense  variety  of  customs,  which  impart  to  social  Itfe,  in  |  Cwtomi. 
every  nation,  its  peculiar  features,  political  geographers  select  the  most  striking, 
namely,  those  w|nch  are  most  closely  connected  with  morals,  and  which  serve  to 
illustrate  the  history  and  fihation  of  the  species.  Such  is  the  circumcision  practised 
amongst  the  African  nations  which  do  not  profess  Islamism;  the  custom  of  embalming 
dead  bodies,  common  alike  to  the  Guanches  of  the  Canary  islands,  and  to  the  ancient 
Egyptians;  the  fashion  of  letting  the  bodies  of  the  dead  dry  and  wither  away  in  the 
air,  common  to  the  Otaheitans  and  the  ancient  Medes;  the  custom  prevalent  among 
the  females  of  India,  and  the  wives  of  the  Wendes  and  Scandinavians,  of  immolating 
themselves  upon  the  tombs  of  their  husbands;  -and  in  general  the  ceremonies  observ- 
ed at  manages,  births,  and  funerab,^  present  resemblances  that  are  oflen  highly  in- 
teresting. 

Civil  laws  sometimes  present  singularities  which  deserve  to  be  marked  |  ciVa  hwi. 
in  the  description  of  a  nation.  But  it  is  sufiicient  to  notice  regulations  which  punc- 
tiliously prescribe  the  silly  ceremonies  of  a  degrading  etiquette ;  punishments  revolting 
to  humanity;  graduated  scales  of  murders,  and  mutilations,  and  tortures;  supersti- 
tious ordeals,  still  prevalent  amongst  difierent  nations,  and  a  thousand  other  similar 
observances  of  ancient  barbarism,  or  the  bequeathments  of  more  recent  despotism. 

The  intellectual  state  of  society  closes  this  lengthened  view  of  the 
various  aspects  under  which  nations  may  be  contemplated.  Do  they 
possess  an  accumulated  store  of  the  discoveries  of  genius,  and  of  the  observations 
of  wisdom?  Do  they  cherish,  in  the  sublime  and  beautiful  effusions  of  poetry,  the 
expression  of  the  noblest  sentiments  of  humanity  and  patriotism  ?  Do  men  of  science 
and  literature  occupy  the  honourable  rank  to  which  they  are  entitled  t  These  are 
questions  which  require  to  be  satisfactorily  solved  before  we  can  determine  the  pro- 
gress which  a  nation  has  made  in  civilization  and  in  morals. 

The  general  result,  the  collected  effect  of  all  these  aspects  and  rela- 
tions, to  which  our  attention  has  been  drawn,  constitutes  the  character 
of  a  nation^  Nations  may  be  distributed  into  three  general  classes.  Sava- 
ges are  those  who  are  ignorant  of  the  art  of  writing,  or  of  fixing  their  thoughts  by 
means  of  conventional  signs  equivalent  to  writing.  Their  vague  and  unsteady  ideas 
are  attached  only  to  objects  which  strike  their  senses ;  they  delight  to  adorn  their 
persons  in  a  manner  which  to  us  appears  ridiculous ;  they  are  passionately  fond  of 
bodily  exercise,  and  in  this  respect  they  infinitely  surpass  us.  Their  industry  is 
generally  confined  to  a  little  gardening,  to  fishing,  and  the  chase.  Some 
of  diem,  howeveri  produce  specimens  of  beautiful  workmanship,  and 
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have  eren  commodious  and  elegant  hahUations.  The  claae  of  barbariaaBy  or  men 
half  civilized,  comprehends  every  nation  which,  by  writing,  by  written  laws,  by  a  re- 
ligion expressed  in  ceremonial  observances,  or  by  a  more  regular  military  system,  has 
evidently  emerged  from  the  savage  state.  But  the  information  which  such  a  people 
possesses  is  as  yet  only  an  indigested  mass  of  incoherent  observations:  their  arts  are 
exercised  as  it  were  by  routine — their  policy  is  Hmited  to  the  defence  of  their  frontier, 
at  the  moment  of  danger,  or  to  oflfensive  operations  conducted  without  a  plan.  Their 
progress  is  in  general  slow  and  uncertain,  because,  even  in  advancing  towards  ci\<> 
Hzation,  they  have  no  proper  conception  of  the  great  objects  at  which  they  should 

aim.     A  civilized  .^lation  is  that  which  has  arranged  its  knowledge  in 

the  form  of  sciences ;  which  has  elevated  the  mechanical  to  the  rank  of 
the  fine  arts;  which,  to  express  the  various  sentiments  of  the  human  heart,  has  cre- 
ated the  '^  Belles  Lettres;"  which  is  possessed  of  a  fixed  system  of  legislation,  of 
policy,  and  of  war,  calculated  not  only  for  existing  cu'cumstances,  but  for  ages  to 
come — a  nation  in  which  Christianity,  undefiled  by  superstition  or  enthusiasm,  dis- 
plays its  proper  influence  in  the  purification  and  elevation  of  the  public  morals, — a 
nation,  finally,  which  recognizes  the  great  principles  of  public  law,  by  acting  in  time 
of  peace  as  the  friend  of  every  other  state,  and  by  respecting,  in  time  of  war,  the  pro- 
perty of  defenceless  citizens. 

ciMuteter.  |  The  general  character  of  a  nation,  being  the  result  of  all  the  physical 
circumstances  in  which  it  is  placed,  and  of  the  political  institutions,  which  modify 

these  circumstances,  it  is  absurd  to  make  it  depend  upon  cUmate  alone. 

Extreme  cold,  as  well  as  extreme  heat,  by  enfeebling  the  constitution, 
leck  and  restrain  that  progress  in  improvement  which  a  people  might 
otherwise  make ;  but  institutions  and  manners  struggle  successfully  against  the  cli- 
mate. Egypt,  under  the  tropic,  and  Scandinavia,  under  the  polar  circle,  have  equally 
given  birth  to  heroes,  men  of  genius,  and  philosophers. 

The  nature  of  a  country  has  more  influence  than  the  temperature. 

The  mountainous  central  parts  of  Greece,  formerly  the  beloved  abodes 
of  courage  and  independence,  are  still  the  places  that  are  least  accessible  to  despot- 
isnv  In  Thrace,  the  Sarres,  inhabitants  of  the  mountains,  maintained  for  a  long 
time  their  independence  ;*  in  these  same  mountains,  as  well  as  in  Macedonia,  we 
find  at  this  day  hordes  of  Turcomans  who  live  in  the  enjoyment  of  liberty. |  The 
lUyrians  bravely  resisted  the  kings  of  Macedonia,  and  the  Roman  Legions.^  The 
Amauts,  or  Albanians  wandering  upon  these  same  mountains^  obey  the  Tuiics  only 
when  paid  by  them. 

The  Greeks,  in  spite  of  the  yoke  of  t3rranny  under  which  they  are  oppressed,  ex- 
hibit still  in  some  mountainous  cantons,  the  manly  character  and  republican  spirit  of 
their  ancestors.     Without  mentioning  Uie  Mainotes,  so  often  referred  to,  let  us  looik 
to  the  town  of  Ambelakia,  situated  on  the  declivity  of  Mount  Ossa,  above  Temp€  ; 
its  inhabitants,  as  brave  as  they  are  industrious,  have  twice  repulsed  the  Ottoman 
troops,  and  no  Turk  dare  show  himself  on  their  rocks.     The  small  town  of  Parga,§ 
whose  imhappy  and  unmerited  catastrophe  wo  shall  afterwards  have  occasion  to 
describe,  has  oflen  presented  the  spectacle  of  womcfti  taking  up  arms  and  fighting  finr 
liberty.  II  The  Spachiotes,  who  inhabit  the  white  mountains  in  the  Isle  of  Crete,  haTe 
been  only  lately  subjugated,  rather  by  intestine  discords  than  by  the  arms  of  tke 
Turks.     They  still  preserve  several  institutions  of  the  ancient  Cretans.  IT    It  is  per- 
haps to  the  pecuUar  nature,  of  the  soil  of  Europe,  to  its  being  more  intersected,  mote 
rugged,  and  more  ^Unproductive,  than  that  of  Asia  or  America,  that  we  owe  that  pre- 
sence of  mind,  and  that  spirit  of  bold  enterprise  and  perseverance  by  which  IIm 
natives  are  in  general  so  much  distinguished.  These  qualities  eminently  charactcrrn 
the  inhabitants  of  the  Alps,  the  Dofnnes,  and  the  Ccvennes. 

Nations  that  occupy  mountainous  districts,  especially  when  jealous  of  their  liberty* 
and  living  in  small  separate  states,  speak  generally  a  number  of  dialects,  which, 

•  Herodot.  lib.  vii.  cap.  iii.  •  f  Felix  Beaujour,  vol.  i.  p.  325. 

♦  Uvy,  i.  43.  cap,  19.    Justin,  See.  ^  F.  Beaujour,  vol.  i.  p.  272. 
I  Sorofiuii,  Voyaipe  en  Gr^ce,  vol  iii.  p.  21.       1  Savary,  Letten  sur  la  Greece.  Lett. 
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process  of  time,  becomes  so  many  languages.  In  Caucasus,  there  arc  twenty-six 
difierent  dialocts  spoken.*  As  a  farther  proof  of  this,  we  may  also  refer  to  the 
numerous  dialects  of  Greece  and  Scandinavia. 

Tribes  that  inhabit  vast  plains  destitute  of  large  rivers  and  forests,  I  fvopie  inhabit- 
naturally  betake  themselves  to  a  wandering  life,  and  the  tending  of  flocks  |  ^  ^^'^'^ 
and  cattle.     The  patriarchal  government,  the  parent  of  despotism,  had  its  origin 
amongst  wandering  tribes  or  JVotiuulM.     An  insulated  mode  of  life,  re-  |  MoaMde*. 
tards  the  progress  of  population;  and  the  facility  with  which  food  is  procured, 
obstructs  the  growth  of  industry  and  the  arts.     Such  is  the  cause  of  the  barbarism 
m  which  the  tribes  of  central  Asia  remain.     But  if  these  tribes  meet  with  considera- 
ble rivers,  bordered  by  meadows  affording  rich  pasture  to  their  herds,  they  follow 
their  course,!  and,  descending  into  fertile  valleys,  become  fishermen  I  ^Mwnnenud 
and  agriculturists.     As  soon  as  they  have  fixed  their  abode,  we  see  the  |  •«»*«'»ri>«^ 
arts  and  sciences  gradually  spring  up  in  the  midst  of  them.     The  Mongols  descend- 
ing from  their  upland  plains,  have  become  the  founders  of  numerous  towns  in  China ; 
and  an  African  horde,  following  the  Nile  from  Meroe  and  Upper  Ethiopia,  has  been 
able  successively  to  create  the  wonders  of  Thebes  and  Memphis. 

Forests  must  have  been  the  primitive  abodes  of  the  European  tribes,  I  TribcsBvii« 
when  they  Uved  upon  acorns.  Even  now  the  palm  forests  afibrd  shel-  |  ^  ^^"^^^ 
ier  to  thb  nations  of  Africa.  The  hunting  of  animals  was  the  natural  occupation  of 
dieso  people  ;  but  at  the  dawn  of  civilization,  the  tribes  of  hunters,  having  both  the 
body  and  the  mind  formed  by  violeilt  exercise,  by  dangers,  and  incessant  toil,  must 
have  made  more  rapid  progress  in  improvement  than  thepastoral  tribes,  and  must 
have  built  houses  and  towns  at  a  much  earlier  period.  The  forests  would  furnish 
them  with  the  materials  and  the  model  of  their  architecture.  Trunks  of  trees  sup- 
porting a  verdant  roof,  suggested  the  first  idea  of  Grecian  and  Indian  colonnades, 
whilst  Chinese  architecture  consists  only  of  tents  imitated  in  wood  and  stone ;  and 
in  the  Grothic  architecture,  we  recognise  the  image  of  gloomy  caverns  and  steep 
rocks.J 

Mountains,  rivers,  and  forests,  having  directed  the  first  tribes  in  their  emigrations, 
and  having  injQuenced  their  physical  and  moral  character,  have  also  given 
rise  to  the  first  geographical  divisions  and  denominations,^  as  we  shall 
of\en  have  occasion  to  show  in  our  particular  descriptions.  But  what  has  most  acce- 
lerated the  oxtension  of  the  human  species,  and  the  progress  of  civilization,  is  the 
invention  of  navigation. 

WhiU  lively  and  strange  emotions  must  the  first  men  have  felt,  when, 
descending  from  their  paternal  mountains,  after  having  wandered  in  the 
thick  forests  which  covered  them,  they  saw,  all  at  once,  their  further  advance  im- 
peded by  an.  immense  plain  of  water,  which,  in  the  distance,  appeared  to  be  lost  in 
the  sky,  and  to  mingle  with  the  clouds !  The  hunters,  accustomed  as  they  were  to 
danger,  would  feel  a  degree  of  repugnance  to  commit  themselves  to  the  waves.  But 
no  sooner  was  the  first  skiff  launched  upon  the  ocean,  than  the  whole  physical  and 
moral  state  of  that  tribe,  which,  in  consequence  of  its  situation,  was  enabled  to  profit 
by  this  great  discovery,  would  be  changed.  A  small  territory,  abounding  in  fisheries, 
is  enabled  to  accumulate  a  numerous  population.  Civilized  islands  are  asylums  in- 
accessible to  the  attacks  of  savages.  These  small  comers  of  the  earth,  insulated 
by  nature  itself,  gave  rise  to  the  first  ideas  of  country  and  of  national  independence^ 
Even  the  inclemency  of  the  maritime  air  must  have  had  some  influence  upon  the 
progress  of  civilization.  In  the  interior  of  the  country,  a  tent  or  hut  of  verdant  turf 
afforded  a  suflicient  shelter  from  the  rain  and  the  wind.  Near  the  sea,  the  dampness  of 
the  atmosphere  rendered  it  necessary  to  build  habitations  of  firmer  materials  and  a 
closer  construction.  Great  towns  arose  upon  the  banks  of  a  river,  or  upon  the  shores 
of  the  sea. 

*  Stnbo,  xi.    Reineggs,  Voytge,  &c.       f  Comptre  Deguignes,  Histoire  dei  Huni,  il  p.  f • 
i  Hodge's  T*nvelt  in  India,  part.  i. 

S  ihidbeckf  Atlint.  i.  S5^S7.    Eccard»  Orig.  Gemmi,  p.  86,    Torfxi^  Hiit,  Nonreg.  u 
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The  character  of  insular  nations  is  always  distinguished  by  originalily. 
Attached  to  their  native  soil,  and  unjust  towards  a  foreign  one  ;  fakyiil 
to  national  remembrances,  but  strongly  biassed  by  superstitions  and  prejudices^  thcj 
generally  exhibit  more  energetic  virtues  and  vices  than  the  inhabitants  of  continental 

plains. 

laiiaenee  of  In  the  history  of  the  human  species,  the  progress  of  navigation  will 

navigAtioii.  always  hold  the  first  place  after  that  of  agriculture.  The  civilization 
which  agriculture  gives  rise  to,  is  purely  local ;  it  stops  as  soon  as  the  supply  of  the 
wants  of  the  nation  is  secured ;  agricultural  societies,  generally  composed  of  only 
two  classes,  masters  and  slaves,  insulate  themselves  from  the  rest  of  the  worid  more 
by,  their  laws  and  customs,  than  by  the  lofty  walls  they  have  sometimes  raised  to  de- 
fend them^elv^s  against  foreign  aggression.  But  navigation  disturbs  this  Chinese 
felicity,  and  interrupts  a  repose  so  opposed  to  the  destinies  of  human  nature.  A  ves- 
sel unites  the  most  distant  regions  of  the  world ;  cities,  nay  even  whole  nations,  are 
transported  to  other  cUmates;  the  tumult  and  the  hum  of  civilization  is  heard 
amongst  indolent  savages  ;  an  universal  movement  pervades  all  classes ;  and  man  is 
unconsciously  drawn  on  to  the  conquest  of  the  globe. 

The  fate  of  the  great  human  famUies  has  been  decided  by  the  direction  which  they 
took  in  their  emigration,  by  the  nature  of  the  soil  which  they  occupied,  but,  above 
aU,  by  the  positions  of  the  great  seas  of  the  globe,  and  the  advantages  which  men 
were  able  to  derive  from  them.  Is  not  the  perpetual  infancy  of  the  Chinese  cbie% 
owing  to  their  ignorance  of  the  art  of  navigation  1  On  the  contrary,  if  the  Japanese 
and  Uie  Malays  exhibit  a  character,  manly,  enterprising,  and  different  from  that  of 
the  other  Asiatics,  it  was  formed  at  the  epoch  when  their  squadrons  traversed  the 
great  eastern  Ocean,  which  is  at  present  filled  with  their  colonies.  The  people  of 
Afiica  are,  as  it  were,  buried  in  the  midst  of  a  great  continent,  destitute  of  gul& 
and  arms  of  the  sea.  This  circumstance,  by  hmdering  navigation  from  carrying 
industry  thither,  has  powerfully  contributed  to  brutify  the  nations  of  that  continent 
The  Europeans  alone  w^ere  called  by  Providence  to  extend  their  empire  over  tbe 
globe.  The  nations  who  have  peopled  Europe  had  to  cross  the  mountains  of.  Cau- 
casus and  of  the  Alps,  the  Black  Sea,  the  Baltic,  the  Archipelago,  the  Adriatic,  and 
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the  Mediterranean.  Obstacles  so  formidable,  retarded  them  at  first  in 
their  progress ;  but,  at  the  same  time,  they  served  to  develop  and  to 
fortify  that  character  of  activity  and  courage  which  is  common  to  the 
European  nations.  The  descend^ts  of  Canaan,  the  Phenicians,  soon  lost  the  em- 
pire of  the  sea ;  Athens  rivalled  Tyre ;  a  Grecian  city  ruled  over  conquered  Egypt; 
Carthage  submitted  to  Rome ;  Europe  seized  the  sceptre  of  the  worid.  At  this 
first  epoch,  all  civilization  was  collected  around  the  Mediterranean ;  it  was  almost 
the  only  sea  upon  which  there  was  any  navigation.  A  second  epoch  commenced, 
'  and  the  march  of  civilization  was  still  intimately  connected  with  the  progress  of 
navigation.     The  compass  and  Columbus  appeared.    A  new  world  saw  our  vessels 


aTfliatioii  land  on  its  shores.  A  new  Europe  has  arisen,  and  continues  to  advance 
STAoSSe**  w*^  giant  steps  in  the  career  of  improvement.  The  Atlantic  ocean 
«««"^  has  become  what  the  Mediterranean  was  before,  the  great  hi^way  and 

thcMPOUgUare  of  civilized  nations. 

But  the  march  of  civihzation  is  far  fi-om  being  terminated;  the  wonders  we  have 
witnessed  may  still  be  surpassed.  The  Europesms  have  not  confined  themselves  to 
the  shores  of  that  Atlantic  ocean  which,  immense  as  it  appeared  to  the  Phenician  and 
Jewi  apon     I  the  Greek  navigators,  is  only  an  arm  of  the  sea,  compared  to  that  great 


ocean  which,  under  the  names  of  the  Indian,  the  Pacific,  and  the  East- 
em,  extends  from  pole  to  pole.  The  American  navigators  have  already  crossed  tbe 
whole  of  this  aquatic  hemisphere — ^already  British  colonists  have  begun  to  settle  tbe 
innumerable  islands  which  form,  to  the  south-cast  of  Asia,  a  fifth  part  of  the  world; 
and  Australasia,  the  most  deUghtful  country  of  the  globe,  will  probably,  ere  maay 
ages  pass  away,  have  reached  the  highest  pinnacle  of  civilization.  Let  another  Cad- 
mus carry  thither  that  torch  of  science  which  enlightens  Europe!  Let  colonists, 
"-^ught  with  our  learning,  found  a  new  Greece  in  Otaheite,  or  Uie  Pelew  Jslanda, 
m  those  rising  grounds,  which  now  produce  only  aromatic  herbs,  will  be  covered 
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with  towns  and  palaces;  bays  ium  shaded  by  a  f6rest  of  pabns,  will  display  a  forest 
of  masts;  gold  and  marble  will  be  extracted  from  the  bowels  of  mountains  as  yet  un- 
touched by  the  miner;  coral  and  pearb  will  be  dragged  from  the  bottom  of  the  sea 
to  adom  the  new  capitals;  and  one  day,  perhaps,  £urope,  Asia,  Africa,  and  America, 
will  find  dangerous  and  successful  rivals  in  countries,  whose  existence,  at  this  mo- 
ment, scarcely  occupies  their  attention. 

Thus,  in  tbe  history  of  the  human  race,  the  past,  the  present,  and  the  future,  are 
connected  with  the  position  of  the  great  seas  of  the  globe,  and- with  the  progress  of 
navigation. 


I.   ^ 


BOOK  XXIV. 


OBNERilL   DKSCRIPtlON   OF  ASIA. 


It  was  in  Asia,  according  to  the  most  authentic  accounts,  that  arts  and  civilization 
had  their  origin;  and  it  is  with  this  division  of  the  globe  that  we  shall  begin  our  series 
of  descriptions,  which  will  in  some  measure  resemble  a  voyage  round  the  globe. 

There  is  no  evidence  to  prove  that  the  ancient  nations  of  Asia  recog-  |  Name  of  Asia. 

idsed  those  grand  divisions  of  the  globe  to  which  they  have  given  the  name  of 

quarters,  or  tiiat  they  distinguished  the  division  in  which  they  lived  by  the  name  of 

Asia.    The  conjecture  of  the  learned  Bochart,  who  derives  this  name  from  a  Hebrew 

orPhenioian  word,*  signifying  the  middlff  has  therefore  no  foundation  in  history. 

Equally  little  confidence  is  due  to  the  speculations  of  some  etymologists,  upon  an 

obscure  relation  of  the  name  Asia  to  the  word  As,  a  general  term  for  a  divinity  among 

many  European  nations.l     To  confine  ourselves,  then,  to  admitted  facts,  the  name 

of  Asia  was  applied  by  Homer,  Herodotus,  and  Euripides,^  to  a  district  of  Lydia 

watered  by  the  Cayster,  and  in  which  the  geographers  of  a  later  age  distinguished  a 

tribe  called  Asiones,  and  a  city  called  Asia.     It  appears  probable,  that  the  Greeks,  in 

proportion  as  their  knowledge  was  enlarged,  extended  this  name,  by  little  and  little, 

firom  the  district  to  which  it  was  first  applied,  till  it  enfibraced  the  whole  of  Asia 

Hiiior,  and  ultimately  the  other  extensive  regions  of  the  east.     It  was  thus  that  tho 

French  extended  the  name  of  the  duchy  of  Allemagne  to  the  whole  of  Germany; 

and  that  the  ancient  canton  of  Italia,  in  a  remote  comer  of  Calabria,  imposed  its 

name  on  the  great  peninsula  of  which  it  forms  so  inconsiderable  a  portion. 

The  limits  of  Asia  are  partly  natural  and  permanent,  and  partly  defined  ]  Limits  of  Asia, 
by  arrangements  which  admit  of  difference  of  opinion.  On  the  south-west  the  straits 
of  Babelmcuidel  and  the  Arabian  gulf  separate  it  from  Africa,  with  which  it  unites  at 
the  isthmas  of  Suez.  Towards  the  west,  the  Mediterranean  Sea,  the  Archipelago, 
the  straits  of  the  Dardanelles  and  of  Constantinople,  the  Black  Sea,  ^nd  the  straits 
of  Cafifa^  divide  it  from  Europe ;  but  from  the  straits  of  Caffa  to  those  of  Waigatz, 
near  Nova  Zembla,  the  boundary  is  uncertain.  The  opinion  most  generally  followed, 
is  that  of  many  of  the  ancients,  who  regarded  the  Tanais,  now  the  Don,  |  The  Tmoais. 
as  the  natural  limit  of  these  two  divisions  of  the  world ;  but  the  tortuous  course  of 
this  river,  of  which  the  ancients  had  very  vague  ideas,  has  led  geographers  into  a  laby- 
rinth of  contradictions  ;§  by  some,  a  line  is  traced  from  the  mouth  of  the  Don  to  that 
of  the  rhvina,  in  the  White  Sea;  by  others  to  the  mouth  of  the  Obi;  but  both  methods 
are  entirely  arbitrary.  The  academicians  of  St.  Petersburgh,  however,  have  at  last 
satisfactorily  shown,  that  the  chain  of  the  yndian  mountains  constitutes  the  natural 
bonndary  of  Europe  and  Northern  Asia.  To  reconcile  this  limit,  now  generally 
adopted,  with  the  ancient  claims  of  the  Tanais,  Pallas  has  proposed  to  trace  a  line  of 

•  Boi^art,  I^haleg.  IV.  c.  33.  f  Comp.  Bayer,  Comment.  Petropolit  V.  334. 

i  Eonp.  Baccbit,  v.  64.  §  See  the  maps  of  Sanson,  Delisle,  Homann,  &c. 
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demarcation,  following  the  exterior  margin  of  those  rafit  salt  plains  which 

bound  the  Caspian  Sea  on  the  north,  leaving  in  Asia  the  Russian  govern- 
ments of  Orenbourg  and  Astracan,  crossii^  the  Wolga  at  Zarizin,  and  thence  follow- 
ing the  course  of  the  Don.*  This  arrangement  of  Pallas  has  the  disadvantage  of 
dividing  the  course  of  a  large  river  into  two  parts,  belonging  to  separate  quarters  of 
the  world,  and  of  being  founded  on  circumstances  which,  though  natural,  are  not 
marked  with  sufficient  distinctness  for  the  purposes  of  geography.  It  is  better  to  fol- 
A  pidbnUe  I  low  the  opinion  of  Herodotus,  Plato,  ErastbsUienes,  and  other  ancients, 
^^^  I  and  abandon  almost  entirely  the  course  of  the  Don,  and  fix  the  frontier 

of  Asia,  by  a  line  which  naturally  terminates  at  the  isthmus  of  Caucasus.  This  line 
is  marked  by  the  course  of  the  rivers  of  Manitch  and  Kooma.  It  is  by  the  beds  of 
these  two  currents  that  the  Palus  Meotis  and  the  Caspian  Sea  would  mix  their  waters, 
if  their  level  were  about  220  feet  higher.  T^e  Manitch  falls  into  the  Don,  which 
thus  preserves  for  some  leagues  its  ancient  prerogative  of  separating  Europe  from 
Asia.  Upon  mature  reflection,  we  prefer  this  boundary  to  that  which  follows  the 
course  of  the  Kooban  and  the  Tereck.  From  the  .mouth  of  the  Kooma,  the  Cas- 
pian Sea  will  mark  «ut^the  frontier  of  Europe  to  the  mouth  of  the  great  river  of 
Jaik,  to  which  Catherine  11.  gave  the  more  geographical  name  of  Ural.  This  river, 
in  conducting  us  to  the  mountams  of  the  same  name,,  will  complete  the  natural  limits 
towards  the  west. 

From  the  straits  of  Waigatz,  the  Frozen  Sea  forms  the  boundary  of  Asia.  It  is 
uncertain  whether  the  lands  discovered  to  the  north  of  Siberia,  are  islands,  like  Nova 
seiMntiptt  I  Zembla,  or  the  extremities  of  West  Greenland;  Aether  the  Frozen  Sea 
tmm  AdMcka.  |  itself  is  wide  cnough  to  be  called  a  sea,  or  is  only  a  long  channel  confined 
by  lands  and  islands :  it  is  certain,  however,  that  it  bounds  northern  Asia  on  all  sides, 
and  that  this  part  of  the  world  is  also  completely  separated  from  North  'America  by 
Behring's  Straits.  Conmiencing  by  these  straits,  the  Great  or  Pacific  Ocean  fonns 
the  eastern  limit  of  Asia..  The  Aleutian  inlands,  and  those  which  ere  in  their  vici- 
nity, thus  belong  to  America,  being  only  a  prolongation  of  the  peninsula  of  Alashka. 

But  what  frontier  can  be  assigned  to  Asia  inwards  the  south-east! 

Must  we  say,  that  the  Marian  or  Ladrone  islands,  the  Philippines,  the 
Moluccas,  the  Celebes,  Borneo,  and  Java,  make  part  of  Asia,  whilst  New  Guinea 
and  New  Britain  do  not  belong  to  it?  All  natural  limits  cease  as  soon  as  we  enter 
into  that  immense  archipelago  which  extends  between  the  great  ocean  and  the  In- 
dian seas.  Yet  we  cannot  avoid  considering  the  straits  of  Malacca,  and  the  passage 
between  the  Philippine  islands  and  Formosa,  as  the  most  natural  frontier  of  Asia  on 
this  side.  All  the  islands  to  the  east  o(  this  line,  as  far  as  New  Zealand  and  the 
Society  Islands,  should  evidently  form  a  fifth  division  of  the  world,  of  which  New 
Holland  is  the  continent  or  principal  land.  A  sight  of  a  modem  chart  of  the  South 
Sea  will  be  sufficient  to  convince  every  well  informed  person  of  the  advantages  ^ich 
will  arise  from  the  adoption  of  this  arrangement  in  the  methodical  distribution  of 
geographical  descriptions. 

To  die  south,  the  Indian  sea  separates  Asia  from  Africa;  so  that  the 

Maidivian  islands  belong  to  Asia;  the  Isle  of  France,  Bourbon,  and  Mali6 
to  Africa,  though,  in  the  idiom  of  commerce  and  navigation,  these  last  islands  are 
sometimes  spoken  of  as  if  they  belonged  to  the  East  Indies.  The  island  of  Socotra, 
which  incontestibly  belongs  to  Africa,  is,  however,  in  a  great  many  woriis,  described 
as  in  Asia.t 

Circumscribed  within  the  boundaries  now  pointed  out,  Asia  presoiis 

a  surface  that  may  be  estimated  at  154,000,000  English  square  miles. 
The  greatest  length  of  this  continent,  taken  obliquely  from  the  isthmus  of  Suez  to 
Behring's  Straits,  is  about  7370  English  miles;  taken  under  the  30th  parallel,  from 

*  Commentarii  Petropol.  1.  Plan  of  a  deseription  of  Busftt.  PallM»  Observ.  sur  les  mott- 
tagnes,  etc. 

t  Perhaps  it  would  be  itill  better  to  restrict  the  names  of  the  great  diviiioni  to  contineD(& 
and  to  take  the  islands  in  arbitrary  groups,  or  speak  of  them  as  belonging  to  the  respeotiTe 
'livisions  when  they  lie  contiguous,  without  attaching  any  permanent  importance  to  this  part 
geographical  nomenclature.— Ta. 
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Suez  to  Nanking,  its  length  is  less  than  6000  miles;  under  the  40th  parallel,  from 
the  Dardanelles  to  Cora,  it  is  6000  miles;  and  under  the  polar  circle  3528  miles; 
the  breadth  from  the  north  to  the  south,  from  Cape  Comorin  in  India,  to  Cape  Tai- 
mura  in  Siberia,  about  4230  miles.  We  find  the  principal  mass  of  the  contment  of 
Asia  situated  in  the  northern  temperate  zone.  That  part  which  belongs  to  the  torrid 
zone  is  about  one-seventh  of  the  whole.  Only  on^-seventeenth  hes  within  the  polar 
circle;  but  other  physical  circumstances  extend  the  influence  of  the  polar  cold  over 
nearly  one-half  of  this  continent.  In  order  to  form  a  correct  idea  of  the  great  con- 
trast of  temperature  which  prevails  in  Asia,  we  must  first  make  some  observations 
on  the  hve  great  physical  regions,  or  zones,  into  which  nature  has  divided  that  part 
of  the  world. 

Our  attention  is  first  called  to  that  immense  plateau,  or  elevatedplain,  which  rises 
between  the  30th  and  50th  parallels,  and  which  extends  from  the  Caspian  Sea  to  the 
Lake  of  Baikal,  and  from  the  sources  of  the  Indus  to  the  wall  of  China.     It  is 
known  by  the  incorrect  name  of  the  plateau  of  Tartary ;  but  may  be  more  properly 
called  Central  Asia.     It  is  an  assemblage  of  naked  mountains,  enor-     i.  The  central 
mous  rocks,  and  very  elevated  plains :  in  these  high  regions  two  masses 
of  mountains  shoot  up,  and  form  the  nucleus  of  all  the  great  chains 
which  traverse  Asia.     The  one  is  formed  by  the  mountains  of  Thibet,  in  whose 
valleys  eternal  snows  are  found,  though  within  thirty  degrees  of  the 
equator;  they  probably  have  an  elevation  of  more  than  20,000  feet.   It 
is  from  hence  that  the  chains  of  mountains  commence,  which,  under  the  names  of 
Kenteisse,  Himalajra,  and  others,  extend  towards  Hindostan,  and  in  that  peninsula 
join  the  chain  of  mountains  called  Ghauts,  which  terminates  at  Cape  Comorin.  The 
Muslag,  which  is  the  Mount  Jmaus  of  the  ancients,  extends  on  one  side  into  Tar- 
tary, and  is  connected  by  the  mountains  of  Perdia  with  Moimt  Ararat,  Mount  Tau- 
rus, and  Caucasus,  the  nucleus  of  western  Asia.     On  the  other  side,  numerous 
chains  descend  into  the  peninsula  beyond  the  Ganges,  which  they  divide,  into  long 
parallel  valleys ;  one  of  them  prolongs  itself  into  the  peninsula  of  Malacca,  and 
then  appears  to  pass  into  that  immense  archipelago,  which  we  consider  as  a  fiflh 
division  of  the  world.  Mountains  as  high,  but  nearer  to  esich  other,  fill  the  northern 
and  western  provinces  of  China,  and  terriiinate  in  rapid  declivities.     To  the  north 
of  these  chains  of  mountains,  there  is  an  elevated  plain,  perhaps  the  highest  region 
of  the  globe. — It  is  the  vast  desert  of  Kobi  or  Shamo.     Here  we  find 
only  salt  lakes  and  small  rivers,  which  are  lost  in  a  mass  of  sand  and 
fravel;  some  few  tracts  of  pasture,  or  stinted  shrubs  are  the  only  signs  of  vegeta- 
tion.   The  length  of  this  plateau,  from  the  source  of  the  Indus,  and  the  Ganges, 
beyond  that  of  the  Amoor  or  SegaJien,  comprises  from  twenty-three  to  twenty-four 
tlegrees  of  longitude,  and  a  breadth  varying  from  three  to  ten  degrees  of  latitude. 
The  plateau  is  terminated  to  the  north  by  another  ratige  of  mountains,    jJJJJJJ^'  ^ 
whose  highest  summit,  according  to  Pallas,  is  named  Bogdo.     From    t«ry. 
thence,  as  from  a  Common  centre,  branch  out  two  chains  of  mountains,  one  consi- 
deniUy  larger  than  the  other.     That  wliich  goes  to  the  south,  under  the  name  of 
Mo^lxt,  appears  only  a  sort  of  girdle  connecting  the  plateau  of  Mongol  Tartary 
with  that  of  Thibet ;  a  similar  secondary  branch,  under  the  name  of  Alak,  bends 
towards  the  west,  traverses  independent  Tartary,  particularly  Bucharia,  and  ap- 
proaches the  Uralian  Mountains  towards  lake  Aral ;  whilst  on  the  other  side  it  is 
connected  with  the  Beloor  Mountains,  which  separate  the  two  Bucha- 
nas,  and  which  unite  the  mountains  of  eastern  Persia  and  the  north  of 
India,    Thus,  towards  the  west  the  two  principal  masses  are  connected  in  every 
direction ;  and  we  may  consider  them  as  two  summits  of  one  and  the  same  plateau. 
But  let  us  return  to  the  great  branches  of  the  Bogdo,  one  of  which  extends  towards 
the  east,  under  the  name  of  Zangai,  occupies  Mongol  and  Chinese  Tartary,  and 
terminates  towards  the  seas  of  Corea  and  Japan.     It  is  rather  a  long  plateau  than  a 
chain  properly  so  called.      Another  branch,  the  Jlliaty  is  prolonged    Mountaim  of 
»Qto  Eastern  Siberia.   This  is  interrupted  by  deep  defiles  through  which     *"**^ 
the  rivers  of  Obi  and  Yenisei  desQend  towards  the  plains  of  Siberia.     A  similar 
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branch  forms,  to  the  east  of  Lake  Baikal,  the  Mountains  of  Daooria,  or  of  Ner* 
shinsk,  which  extend  towards  Kamstchatka  and  Behring's  Straits. 

Such  is  the  great  Asiatic  chain;  it  is  the  most  extensive  system  of  mountains  that 
has  hitherto  been  discovered  on  the  globe.  Periiaps  the  Cordilleras  alone  rival  it 
in  elevation;  while  the  central  mountains  of  Africa  may  equal  it  in  extent  The  na- 
merous  and  great  rivers  which  issue  from  the  ceQtral  plateau  of  Asia  on  all  aides,  the 
sterility  of  the  soil,  and  the  intensity  of  the  cold  which  exists  there  in  all  seasona, 
even  in  the  plains  and  valleys,  are  better  evidences  of  its  immense  height  than  the 
vague  mensuration  of  Mr.  Crawford. 

Two  great  regions  of  Asia  are  attached  to  the  central  plateau  on  the 

northern  and  southern  side.  Southern  Asia,  or  India,  \b  protected  from 
the  cold  blasts  of  the  north  by  the  mountains  of  Thibet,  and  declines  greatly  towards 
the  equator.  Watered  by  numerous  and  large  rivers,  its  rich  soil  always  receives  the 
heat  of  the  sun,  and  is  impregnated  with  the  exhalations  of  a  sea  which  the  winter 
never  influences.     What  a  contract  between  those  fertile  countries  and  the  gloomy 

soUtudes  of  Northern  Asia,  that  vast  Siberia,  which  extends  towutis  the 

pole  and  the  frozen  sea,  and  never  feels  the  sofl  breezes  of  the  tropic, 
nor  the  modifying  gales  which  come  from  a  fluid  ocean. 

Nature  has  bestowed  on  each  of  these  regions,  a  physical  character  which  huaum 
industry  can  never  change,  or  even  modify  in  any  sensible  degree.  As  long  as  the 
present  equilibrium  of  the  globe  lasts,  the  ice  will  edways  be  collected  at  the  mouths 
of  the  Obi  and  the  Lena;  Sie  winds  wiU  always  blow  in  the  deserts  of  Shamo;  aod 
Tliibet  will  never  see  the  snows  of  its  Alps  disappear  before  the  rays  of  the  sun, 
which  at  no  great  distance,  scorch  the  tropical  regions.  On  this  account,  the  Tartar 
as  naturally  pursues  an  agricultural  and  pastoral  Ufe  as  the  Siberian  that  of  a  hunter. 
The  Indian,  in  appearance,  and  perhaps  in  appearance  only,  more  happy,  owes  in  a 
great  measure  to  his  cUmate  that  efleminacy  and' indolence  .which  brings  upon  him 
the  scourge  of  domestic  tyranny  and  the  ravage  of  foreign  adventurers. 

Two  great  regions  now  remain  to  be  considered,  those  of  Eastern  and 

Western  Asia.  The  first,  which  is  insensibly  confounded  with  the  cen- 
tral plateau,  presents  three  distinct  divisions.  A  large  chain  of  mountains  covered 
in  part  with  eternal  snow,  extends  from  the  plateau  of  Mongol  Tartary  to  Corea;  to 
the  north  of  these  mountains,  the  Amoor  flows  at  first  towards  the  south-east,  but  very 
soon  towards  the  north-east,  where  the  land  is  very  elevated,  and  the  climate  the 
coldest  in  the  northern  temperate  zone.  Those  countries  generally  known  under 
the  name  of  Chinese  Tartaiy,  resemble  Northern  Asia,  although  they  are  situated' 
under  the  latitudes  of  France.  The  mass  of  cold  which,  If  we  may  so  express  it, 
overhangs  Tartary,  and  on  the  other  side,  the  uniform  temperature  of  the  Great  Ocean, 
joined  to  an  aspect  directly  east,  give  to  China  Proper  a  colder  climate  than  that  of 
southern  Asia.  This  vast  country,  although  it  passes  the  tropic,  and  does  Hot  ex- 
tend beyond  the  40th  degree  of  northern  latitude,  comprehends  every  European 
climate. 

The  third  part  of  the  eastern  region  of  Asia,  is  formed  by  that  prodigious  chy  of 
islands,  and  volcanic  peninsulas,  which-  rises  at  a  Uttle  distance  from  the  contment, 
and  presents  as  it  were,  an  immense  barrier,  to  the  fury  of  the  ocean.  This  mari- 
time region,  though  almost  surrounded  by  the  ocean,  cannot  be  considered  separate 
from  the  continent  of  Asia.  It  possesses  all  the  variety  of  temperature  to  which  its 
peculiar  situation  exposes  it 

The  fiflh  grand  region  of  Asia  is  more  detached  from  the  mass  of  the 

continent  than  any  of  the  others.  The  Caspian  sea,  the  Black  sea,  the 
Mediterranean,  and  the  Persian  and  Arabian  gulfs,  give  to  Western  Asia  some  re- 
semblance to  a  great  peninsula.  We  may  with  some  degree  of  truth  assert  that  this 
region  is  as  much  opposed  to  the  eastern  region,  as  that  of  the  south  is  to  the  north. 
Eastern  Asia  is  in  general  damp,  Western  Asia  is  a  dry,  and  in  some  places  quite  an 
arid  region ;  the  one  has  a  stormy,  and  very  oflen  a  cloudy  sky,  and  the  other  enjoju 
constant  breezes,  and  a  great  serenity  of  atmosphere ;  the  one  has  chains  of  steep 
mountains  separated  by  marshy  plains,  the  other  is  composed  of  plateaus,  in  a  great 
"ueasure  sandy,  and  very  little  inferior  in  elevation  to  the  mountains  which  rise  out 
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cf  them.  In  eastem  Ana,  we  see  Teiy  long  riTen  running  near  each  other,  whilst, 
in  western  Asia,  there  are  only  two  or  three  of  any  considerable  size;  but,  as  a  sort 
of  compensation,  there  are  numerous  lakes  without  any  outlet  Lastly,  the  proxi- 
mity of  the  immense  burning  sands  of  Africa  communicates  to  a  great  part  of  western 
Asia  a  temperature  much  warmer  than  that  which  even  southern  Asia  enjoys. 

In  order  to  give  greater  precision  to  these  general  sketches  of  the  physical  regions 
of  Asia,  it  will  be  proper  to  class  the  rivers  of  this  continent  according  to  the  basins 
or  seas  into  which  they  respectively  flow,  which  we  have  done  in  the  following  table, 
in  which  the  length  of  the  course  of  each  river  is  also  pointed  out  Those  rivers 
which  are  printed  in  an  inner  line  are  such  as  flow  into  that  which  precedes. 

Bium  of  ike  Frozen  Sea;  Northern  Deelivity  of  the  Plateau  of  Mongol 

Tariary. 


Obi        .        .        . 

Irtysh 
Tobol      . 

YlNISSB'l 

Tungu&ika  upper 

Tunguska  louer 
Piasiga 
Khatonga 
Olenek 
Lsif  A 

Villa        . 

Aldan 
Jana 

Indighirka 
Kovyma 


Mongol 

Svnoptie  taUt 

of  nVMTt. 

Length  of  ll«eir  Cotmef . 
tfxriamecm.    Sogliih  Miles. 

347             2151 

210 

1302 

80 

406 

340 

2108 

1B2 

818 

137 

849 

41 

264 

48 

297 

75 

465 

334 

2071 

100 

620 

125 

775 

49 

304 

108 

669 

120 

744 

JS'ortkem  Baein  of  the  Great  Ocean;  Eastern  DeelivUy  of  St6ma,  and  of  the  Plateau 

of  Mongol  Tartary, 

Length  of  tbdr  Conne*. 
IfyriuMCraa.    Koglish  Mflei. 

Anadyr 70  434 

Kamtachatka 40  248 

Amoor  or  Seoalibn  (including  the  Szilka)                          .  294  1823 

Songari-Ula     ........  100  620 

Baein  of  the  Sea  of  China^  making  apart  of  the  Baein  of  the  Great  Ocean;  Eastern 

Declivity  of  the  Plateau  of  Thibet. 

Length  of  tkeir  Conrtea. 
lilyriBinetret.    Engli Ji  MiUm. 

HoANo-Ho  (the  Yellow  River) 320  1984 

Yang-Tsb-Kiano  (the  Blue  River)  ....         368  2281 

Hon-Kian        .........         120  744 

Southern  Declivity  of  the  Plateau  of  Thibet, 
(a)     Btuin  of  the  Sea  of  China,  and  of  the  Ouff  of  Siam. 

Length  oT  their  Couriet. 
if  yriametrei.    Bogltsh  Miles. 

Mi-KoKO,  or  Cambodja 300?  1860 

Me-Nan 250?  1650 

« 

(b)    Boiin  of  the  India  Sea, 

Mfrmroctrtt.    SnglUb  MUm. 

laABADDT  or  River  of  Pbou 290  1798 

Ken-Duen 150  930 

TsAMPO  or  BOORAMPUTKR 200  1240 

Vol.  I.— 0  o 


290  BOOK  TWBBrTY'FOUBTH. 


Ganges 
Crodaveri 


Nerbudda 
Indus  or  Sinda 


250 

1550 

90 

558 

86 

533 

81 

502 

195t 

1209 

DtclmtieM  and  Bofim  of  ike  hUerior  of  Ma. 
(a)    Barin  •/  Lake  Aral:  Wmteru  decHvitjf  •/  the  great  central  plateau. 


SyrDaria       • 110  1682 

Amu  Daria  or  Gihon 145  899 


(b)    JfKtheLUtkJhi€^aHa,t9wardetkeX96ide$en, ^ 

1 01 


Terkend  or  Mehescha     .......        100  620 

(c)    Baein  •/  the  Lake  •/  Baikal  ^__. 

Selinga  .........  76  471 

Deelmtieapf  We$Um  Ma^  or  of  Caaea9U9~of  Jrarat-^and  of  Taurui. 

(a)    Tewarde  the  Caetian  Sea, 

*  LensAordielrCoaiMk 


Eur  or  Cyrus  ........  46  285 

Arazes    . 42  260 


(b)    Twmairde  Hii^  Vemm  iMf. 

EorHRATss  (up  to  the  gulf) 185  1147 

Tigris  .100  620 


(e)    TVvonbl^^irqAMm  G«{$ar  JMiSm. 
No  river,  and  few  rirulets. 

(d)    Tvmofrde  the  MedUemm&an  ami  Jirehipdage, 

lljriniictvM.   HufflUkWKL 

Orontes 28  173 

Meander 40  248 

(t)    Tewarde  the  Black  Sea. 

Sangarius  (Sakaria) 40  248 

Haljs  (Kisil-Irmak)         ...         .        .        .        .  54  335 

Phasis  or  Riooe      ........  21  130 

M  IU|NIIUMi  III 


lireri. 


In  giving  an  account  of  all  the  rivers  laid  down  in  the  maps  of  Asia, 

we  have  formed  the  following  estimate  of  the  proportional  volumes,  or, 

to  speak  more  exactly,  of  the  surfaces  of  die  running  waters  of  that  part  of  the  world. 

The  total  taken  as  unity 1.00 

The  rivers  of  Siberia  \  '•*'*^'«  |«  *^  •""*' "«  ""  •        ^'fi 

(  ....  to  the  cast       .         .        .         0.02 

of  China  and  Chinese  Tartary         .        .         .         0.15 

of  aU  India 0.27 

of  the  centre  of  Asia Oj08 
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The  rivers  of  the  Turkey  in  Asia  ....        0.10 

of  Persia  (with  Armemm)        .        •        .        •        0.06 

of  Arabia 0.03 

In  order  to  form  a  conclusioti  from  these  data,  in  regard  to  the  dr3me88  of  one 
country  compared  to  another,  we  must  consider  their  respective  surfaces.  Arabia, 
for  eiample,  is  certainly  nnich  drier  than  Persia  or  Turkey,  but  India  and  China  are 
not  less  copioitely  watered  than  Siberia.  It  is  the  smaller  extent  of  surface  of  land 
in  proportion  to  &at  of  the  streams,  intmy  natmral  division,  that  imHcates  their  com- 
parativ^  dryness. 

The  continent  of  Asia,  forming  a  considerable  body  of  land,  and  but  I  sak  bket 
little  intersected  by  seas,  ought  naturally  to  contain  in  its  interior  great  |  ^»**«»*i«i^ 
accmnulations  of  water.  It  contains,  in  fact,  the  largest  lake  known,  viz.  The  Cas- 
pian Sea.  In  general,  the  lakes  of  Asia  are  distinguished  by  the  saline,  brackish,  or 
sulphureous  nature  of  their  water :  many  of  them  have  no  outlet.  Asia  Minor 
afibrds  us  in  this  respect  a  sample  of  the  great  continent,  of  which  it  makes  a  part 
The  interior  of  Anatolia  and  Caramania  contains  a  series  of  salt  lakes  without  any 
outlet ;  that  of  Tazla  is  very  considerable. 

Following  the  most  elevated  parts  of  Western  Asia,  we  see  the  Idces  I  tojbgwmm 
of  Van  and  Urmia,  whose  brackish  waters  extend  over  an  immense  |  ■•s**^ 
space*  In  Syria,  several  lakes  of  this  nature  succeed  each  other  along  the  chain  of 
Libanus  and  Anti-Libanus.  The  most  celebrated  is  the  lake  Asphaltites,  or  the 
Dead  Sea,  in  Palestine,  the  waters  of  which  «re  bituminous,  and  cover  from  460  to 
500  square  miles. 

All  the  lakes  of  Arabia  are  formed  by  the  confluence  of  rain  waters  and  springs, 
which  are  either  lost  or  absorbed  in  the  sand.     But  these  waters  are  of  very  limited 
extent.  The  deserts  of  Persia,  similar  in  other  respects  to  those  of  Ara-  I  AmbJaand 
bia,  present  the  same  description  of  lakes,  but  larger.     That  of  Zer6  |  '^'^ 
covers  an  extent  of  1074  square  miles,  and  receives  a  river  whose  course  is  400 
nales  IcMigy  besides  several  small  ones. 

The  western  side  of  the  plateau  of  Tartary  is  covered  with  salt  lakes,  I  fatweaimt 
withoQt  any  outlet  The  Caspian  Sea  covers  an  extentof  120,000  square  |  '^^^"'^ 
miles.  It  is  the  largest  salt  lake  known.  The  lake,  or  Sea  of  Aral,  contains  9600 
square  milea.  The  Salt  Lake,  between  the  Aral  and  the  Caspian  Sea,  those  of  Ak- 
sakol  and  Telegul,  that  of  Balkashi,  or  Palcati,  and  a  number  of  smaller  lakes,  either 
salt  or  brackiBh,  distinguish  this  region,  which  declines  by  successive  terraces  from 
the  centre  of  Asia  towards  the  Caspian  Sea,  and  which  is  opposite  to  another  region 
entirely  covered  with  plains,  inclining  from  the  centre  of  European  Russia  towards 
^  same  sea.  These  two  basins  appear  to  be  both  impregnated  with  salt  It  has  been 
concluded  from  thence,  that  the  Caspian  Sea  formerly  covered  all  these  countries. 
Thia  18  possible  with  respect  to  the  plains  of  Astracan,  which  are  not  much  elevated 
above  it  But  it  is  not  probable  with  respect  to  the  countries  situated  to  the  east  and 
north  east  of  that  sea ;  for  the  land  rises  considerably  even  between  lake  Aral  and 
the  Caspicm,  and  still  more  between  the  former  and  the  other  sah  lakes.  Besides, 
there  are  some  of  these  salt  lakes  far  beyond  the  limits  which  the  Caspian  Sea  in  its 
greatest  extent  could  have  reached.  The  northern  declivity  of  the  plateau  of  Tar- 
tary contains  numerous  lakes,  such  as  the  Ebelain,  the  Janysh,  the  Karazuzkie,  and 
others.  The  lake  Czany^  which  has  no  outlet,  is  also  brackish,  which  is  indeed  the 
case  with  all  stagnant  waters  on  a  soil  impregnated  with  saline  substances.  These 
masses  of  stagnant  water  are  again  found  al  a  much  more  elevated  level  upon  the 
va^t  plateaus  of  Mongol  Tartary  and  Tliibet  The  high  plains,  surrounded  by  moun- 
laios,  which  form  the  country  of  the  Calmucks,  enclose  a  great  many  lakes  without 
any  outlet,  which  are  fed  by  small  streams  or  rivers.  The  Kirkir-nor,  a  lake  whirli  13 
found  upon  the  mountains,  fVom  whence  the  Irtysh  and  the  Obi  rise,  receives  a  river 
whose  course  is  from  70  to  80  leagues.  The  elevated  plain  between  the  mountains 
of  Mongolia  and  those  of  Thibet,  the  two  summits  of  Asia,  is  filled  with  very  con- 
siderable rrvers,  which  disappear  in  the  sand,  or  feed  lakes  which  have  no  outlr ' 
Such  is  ttie  Terkend,  which  runs  into  the  lake  of  Lop. 
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Thibet,  or  the  southern  and  most  elevaled  plateau  of  Asia,  ie  smgularfy  rich  ia 
lakes,  a  great  number  of  which  have  no  outlet  The  Terkiri  contains  2300  square 
miles.  If  we  draw  lines  from  Terkiri,  one  to  the  north  of  220  miles,  the  other  to 
the  west  of  470  miles,  we  shall  find  23  other  lakes,  which  have  no  outlet,  or  which 
flow  one  into  the  other.  We  remark  amongst  others,  to  the  n<N:di  east  of  Thibet, 
the  Hoho-nor,  or  Koko-nor,  of  1840  square  miles,  in  a  very  elevated  situation,  which 
has  no  outlet. 

Other  lakes.  |  Lakes  without  outlets  are  therefore  common  to  all  the  western  and 
central  parts  of  Asia,  but  not  to  the  north  of  Siberia,  nor  to  China,  or  India.  The  low 
parts  of  Siberia  are  covered  with  immense  marshes,  almost  contiguous  to  each  other. 
The  large  lakes  of  China  are  found  in  the  middle  of  the  low  and  marshy  countries, 
and,  in  a  geographical  point  of  view,  are  only  remarkable  from  their  contigui^. 
They  seem  to  confirm  the  tradition  of  the  Chinese,  that  a  part  of  this  country  has 
been  recently  left  by  the  sea,  or  rather  by  two  long  gulfs  formed  by  the  rivers  Ho- 
ang-ho  and  Yang-tse-kiang.  The  two  peninsulas  of  India  have  no  remarkable  lakes, 
nor  any  without  outlets.  This  b  a  proof  that  the  land  throughout  has  a  contioaed 
declivity. 

pbuni  of  AdM,  \  !l^rom  this  view  of  the  hydrography  of  Asia  it  appears  that  this  con- 
tinent is  entirely  different  from  America,  and  contains  but  very  few  of  those  low 
plains  which  the  ocean  formerly  covered.  Asia  presents,  without  doubt,  some  plains 
of  this  kind,  particularly  an  immense  one  along  the  frozen  sea,  a  much  smaller  one 
in  China,  one  at  the  opening  of  the  Ganges,  Tehama  in  Arabia,  Mesopotamia,  the 
plain  of  the  Meander,  and  some  others;  but  the  immense  majority  of  ^e  plains  of 
Asia  are  more  like  vast  platforms  on  the  tops  of  mountains.  Sometimes  they  are 
raised  at  certain  distances,  like  terraces,  beyond  which  are  other  mountains  with 
their  valleys ;  sometimes  they  are  of  considerable  extent,  preserving  the  same  level, 
though  slightly  interrupted  by  loced  declivities.  Hence  the  lakes  without  an  onllet, 
and  rivers  which  rise  and  disappear  in  the  same  desert;  hence  also  those  sudden 
changes  from  intense  cold  to  insupportable  heat,  which  we  find  on  descending  fitun 
Thibet  into  India,  or  from  the  interior  of  Persia  towards  the  coasts.  The  sudden 
change  of  the  level  produces  this  effect,  although  the  latitude  may  not 
have  sensibly  varied.  The  chaxige  of  temperature  which  we  fbel  in 
going  from  Switzerland  into  Lombardy  gives  us  a  faint  idea  of  it.  It 
is  to  the  same  conformation  of  the  country  that  we  must  attribute  those  periodical 
and  constant  winds  which  blow  even  in  the  interior  of  Asia.  I  do  not  allude  to  tiie 
monsoons  of  India,  which  depend  on  the  annual  motion  of  the  ^un,  but  to  that  kmg 
duration  of  the  same  wind  which. we  observe  in  countries  at  a  distance  &om  the 
tropics.  This  eflect  is  probably  owing  to  the  absence  of  gulfs  and  seas,  whose 
exhalation  and  currents  might  alter,  the  nature  of  the  wind,  or  change  its  direc^oii. 
The  chilling  winds  of  Siberia  ascend  even  to  the  summits  of  the  centre;  and  if 
sufficiently  elevated  to  pass  the  first  chains,  they  mi^y  extend  to  the  heights  of  Thi- 
bet. The  wind  from  the  east,  charged  with  fogs,  covers  at  once  all  the  lower  parts 
of  China ;  but  as  we  get  farther  into  the  temperate  zone,  all  regularfty  in  the  united 
action  of  the  sea  and  the  atmosphere  gradually  cease.  Thus,  at  Japan,  cold  and 
heat,  storms  and  calms,  succeed  each  other  almost  as  rapidly  as  in  Great  Britain. 
China  is  liable  to  these  variations  in  a  less  sensible  manner  than  Holland,  either  on 
account  of  the  greater  humidity  of  the  sea  breezes,  or  the  dryness  of  those  which 
have  passed  over  the  land.  In  short,  if  we  penetrate  the  temperate  oriental  ceun- 
tries,  the  seasons  always  become  more  constant,  but  colder  in  proportion  as  we 
approach  the  centre.  Nearly  the  same  changes  are  perceptible  in  going  from  the 
west  to  the  east  of  Europe. 

In  northern  Asia,  there  is  another  feature  which  strikes  us  as  v^ 

remarkable^  in  comparing  that  region  with  the  parts  of  £urope  situatod 

under  the  same  latitudes.     The  cold  of  northern  Asia  always  increase 

as  we  proceed  towards  the  east.     This  augmentation  is  so  great,  that,  upon  the 

coasts  of  Tartary,  situated  under  the  .same  latitudes  as  France,  the  winter  coni- 

monces  in  the  month  of  September.     Several  causes  combine,  witiiout  doubt,  to 

oduce  this  phenoipenon.     In  the  first  place,  there  rise  between  Corea  and  the 
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eountries  upon  the  river  Anioor,  vast  mountainB  covered  with  glaciers ;  a  second,  and 
still  greater  mass  of  mountains  separates  the  Amoor  from  the  Lena :  all  the  coasts 
of  the  north-east  are  also  extremely  steep;  and,  we  may  add,  that  the  seas  which 
surround  these  frozen  countries  are  almost  always  covered  with  thick  and  cold  fogs, 
which  intercept  the  rays  of  the  sun.     A  third  cause  may  be  found  in  the  absolute 
want  of  inhabitants,  and  consequently  of  cultivation.     In  eastern  Siberia,  according 
to  the  official  reports,  there  is  scarcely  one  individual  to  seven  square  miles.   Never- 
theless, these  causes  would  not,  pertiaps,  be  sufficient,  if  we  could  apply  a  general 
nile  which  we  have  pointed  out  in  treating  of  the  theory  of  climates.*    We  must 
consider  the  mass  of  air  superincumbent  on  a  continent  as  a  whole,  the  general 
modification  of  which  depends  on  all  the  partial  modifications.     If  a  continent  ex- 
tend far  into  the  torrid  zone,  the  mass  of  warm  air  re-acts  upon  the  temperate 
mass,  and  commmiicates  to  it  a  part  of  its  caloric^  and,  by  dilating,  forces  it  towards 
the  north,  and  thus  confines  the  limib  of  the  cold.    So  that  the  countries  toward  the 
pfAes  do  not  simply  become  cold,  in  the  direct  ratio  of  their  latitudes.   This  increase 
of  cold  also  observes  an  inverse  ratio  to  the  extent  of  heated  land  contiguous  to 
them  on  the  south.   Such  is  the  reason  why  the  neighbourhood  of  the  immense  mass 
of  heated  surface  in  Africa    renders  the  temperature  of  Arabia,  of  Syria,  and  of 
Mesopotamia,  hotter  than  it  should  otherwise  be.     In  the  winter  season,  the  cold 
of  North  America  is  very  piercing  in  the  environs  of- the  tropic.     That  part  of 
this  continent  which  extends  to  the  south  of  the  tropic  of  Cancer,  is  nothing  in 
comparison  with  the  remainder.     Hence,  there  is  no  mass  of  warm  air  to  re-act  on 
the  temperate  and  cold,  so  that  the  action  of  the  cold  mass  receives  no  counterba- 
lance.    If  we  examine  the  map  of  Asia,  we  shall  see  the  form  of  that  continent 
contracting  in  breadth  firom  China  to  Behring's  Straits,  at  which  part  the  climate  is 
no  longer  warm.    The  air  in  these  countries,  naturally  cold,  is  rendei^d  still  more 
so  by  the  infiuence  of  the  frozen  sea:  the  great  Pacific  Oceania  not  adequate  to 
counterbalance  its  effects,  being  itself  cooled  by  a  great  number  of  icebergs  which 
enter  it  through  Behring's  Strait.     These  icebergs  are  ofl^n  stopped  between  the 
Aleutian  Islands  and  Andrinow,  and  occasion  the  cold  fogs  with  which  this  part  of 
the  sea  is  covered.    They  are  aAerwards  carried  by  the  general  current  of  the 
ocean  from  east  to  west,  that  is,  from  America  to  Asia,  where  they  accumulate  in 
the  gulfs. 

This  nnchangeableness  of  physical  circumstances — these  clin^ates 
which  DO  industry  can  sensibly  ameliorate^-these  regular  returns  of  the 
seasons— that  certain  repetition  of  the  same  mode  of  cultivation,  and 
consequently  of  the  same  mode  of  Uving,  must  have  an  infiuence  on 
the  moral  character  of  the  Asiatics,  as  well  in  uniformly  modifying  their  nervous 
and  muscular  system,  as  in  exciting  their  imagination  by  the  return  of  the  same  sen- 
sations. It  contributes  to  render  the  wandering  Tartar  as  invariable  in  his  inclina- 
tion for  pastoral  life  as  the  Indian  is  in  his  servile  indolence,  and  the  Chinese  in  his 
inde&tigable  industry.  Still  we  must  not  attribute  to  that  cause  alone  the  immuta- 
bility of  character  which  we  observe  amongst  the  Asiatic  nations.  Hippocrates, 
who  had  but  a  partial  view  of  the  physical  facts,  is  cautious  of  attributing  to  them 
ani  exclusive  influence. 

"  If  the  people  of  Asia,***!  says  he,  "  are  without  courage,  without 
energy,  of  a  milder  and  less  warlike  character  than  the  Europeans,  it  is 
in  a  great  measure  owing  to  the  equality  of  the  climate.  The  difiference 
of  heat  and  cold  is  not  known  there,  the  two  temperatures  unite  one  with  another. 
The  mind  does  not  feel  those  sudden  shocks,  nor  the  body  those  quick  chiCnges, 
which  give  vigour,  ajid  even  impetuosity  to  the  character.  But,"  adds  he,  "  ano- 
ther reason  of  the  inactivity  of  the  Asiatics  is  the  nature  of  their  political  laws ;  they 
are  §or  the  most  part  governed  by  absolute  monarchs,  and  whenever  a  man  is  not 
mastw  of  his  own  person,  and  does  not  participate  in  the  legislative  power,  but  is 
subjected  to  the  sway  of  despots,  he  does  not  wish  to  pass  for  a  brave  man,  because 
he  knows  that  it  would  expose  him  to  the  greatest  dangers.  The  subjects  are  obliged 

•   Page  1 9 1 ,  of  this  Tolume. 

t  Hippoc.  de  Aerib.  aquis,  et  locis,  §  85—88,  edition  of  M.  Cony. 
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to  go  to  war,  to  sopfKirt  al)  the  inconreiiieiiees  of  it,  and  to  ihed  Hbab  blood  tfrei 
for  from  their  children,  wives,  and  friends.  All  their  exploits  only  tend  to  augment 
the  power  of  their  despots ;  dangers  and  death  are  the  only  rewards  they  e^tam  fyt 
their  bravery.  Besides  which,  they  are  compelled  to  see  their  properly  converted 
faito  deserts,  either  by  the  devastation  of  war,  or  the  want  of  cultivation,  so  that,  if 
there  are  found  among  them  some  courageous  minds,  they  are  prevented  firom  the  use 
of  their  energies  by  the  nature  of  their  political  institutions.  A  proof  ct  wheat  I 
advance  is,  that  those  amongst  the  Asiatics  who  enjoy  some  political  liberty,  and 
who  consequently  labour  for  themselves,  are  comparatively  warlike.*' 
ErronoTthe  If  Hippocratos  thougfat  himself  obliged  to  make  some  exception  m 
^'Sw^^^  regard  to  the  few  Asiatic  countries  and  nations  that  were  known  in  his 
•mtm.  time,  and  amongst  whom,  the  Sammtes,  in  the  plaii»  to  the  north  of 

Caucasus,  were  the  most  northerly,  as  the  Indians  of  the  Penjt^  were  die  most  east> 
etiy,  what  would  he  do  now,  when  our  geographical  knowledge  is  so  much  more 
extensive  t  It  would  require  all  the  enthusiasm  of  a  physician  or  of  a  Hellenist,  igno- 
rant of  the  state  of  physical  geography,  to  believe  that  Hippocrates  has  foretold  the 
moral  influence  of  the  climaie  of  Siberia,  of  Thibet,  or  China,  of  the  very  existoice 
of  which  he  was  totally  ignorant.  How  could  Hippocrates  have  asserted,  that  the 
innumerable  tribes  of  Tartars  and  Mongols,  were  less  warlike  than  the  Europeans! 
Traemesiifaif  ^^  ^^>  ^®  countrioB  which  this  great  writer  includes  uader  the  name  of 
Asia  difier  almost  entirely  from  those  which  now  form  that  part  of  die 
world;  he  comprises  in  Europe  the  8armaie$j  although  they  dwefl  be* 
yond  the  Tanais;*he  expressly  places  the  EgypUana  BudL^fiamsm 
Asia.f  It  is  then  evident,  dmt  he  understands  by  JUma^  the  southern  and  eaatora 
parts  of  the  world  then  known,  and  applies  the  name  of  Europe  to  the  other  half,  t.  e. 
the  western  and  northern.  Hippocrates,  like  Homer  and  many  other  ancients,  duK 
tinguishes  only  ftoo  parts  of  the  world ;  and  he  opposes  the  one  as  constantly  to  the 
other,  as  heat  to  cold,  or  dryness  to  moisture.  Considering  the  matter  in  dus  point 
of  view,  we  imderstand  Hippocrates  without  ^fficulty,  and  we  see  the  meanuig  of  Ids 
as^rtion,  that  Asia  in  genera]  enjoys  a  milder  climate  than  Europe,  and  that  all  its 
productions  are  finer  and  larger.^  We  at  once  also  perceive  how  vague  and  albi- 
trary  the  applications  must  have  been  which  physiologists  have  made  of  a  wiHk  of 
which  they  misconceived  the  most  essential  terms  subservient  to  medical  topography. 
Cd«M»  of  I  We  must  not,  therefore,  assert  that  the  Asiatics,  without  discrmunataon, 
«MM  A^fadM.  I  m^  QQ  efleminate  and  voluptuous  peofde ;  but  that  such  is  the  character 
of  some  nations  of  southern  Asia ;  and  from  tluit  number  we  must  exclude  the 
wandering  Arab,  the  frugal  Drusian,  the  energetic  Binnan,  the  ferocioua  Malay,  and 
the  unsubdued  tribes  of  Mahrattas. 

^  ^2b  '  I  ^^  ^^^  allow,  however,  diat  the  people  of  Asia  owe  to  geographieal 
«JfeoKnlp]|]^  I  circumstances  some  political  and  moral  features  very  different  fiom  those 
which  exist  in  Europe.  A  wandering  and  patriarchal  life  is  clearly  pointed  out  by 
nature  to  many  Asiatic  nations.  The  unlimited  power  of  the  lather  of  a  family  be- 
•comes  necessarily  a  pattern  for  monarchical  authority.  The  want  of  great  towns 
peopled  by  an  industrious  class  of  citizens  prevents  these  nations  from  possessing 
any  idea  of  a  social  compact  or  political  liberty;  in  some  other  parts  of  Asia,  the 
uniform  fertihty  of  the  soil,  and  the  constant  mildness  of  the  climate,  in  recom- 
pensing too  rapidly  the  most  trifling  labour,  have  stifled  almost  in  its  birth  the  eneigy 
of  the  human  mind,  which  requires  to  be  stimulated  by  want  and  obstacles*  Both 
these  modes  of  living  ate  productive  of  a  mental  and  bodily  inactivity,  which  be- 
comes hereditary,  and  appears  to  stamp  the  Asiatic  race  with  a  general  inferioritjia 
energy  and  courage.  This  mental  torpor  subsisting  in  combination  with  some  vir- 
KeBgioiu  I  tuous,  mild,  and  hospitable  feelings,  keeps  alive  also  the  empire  of  reh- 
gioHs  superstition,  under  the  yoke  of  which  we  find  all  the  eastern  and  central  parts 
of  Asia  languishing ;  whilst  the  Christianity  of  the  Greek  church  slowly  ponetratce 
by  the  north,  and  Mahometanism  still  flourishes  in  the  western  regions.  Polygaiay, 
supported  by  the  same  spirit  of  routine  throughout  Asia,  with  the  single  exceptioo 

Dc  Acr.  aqmm  ct  locit.  *  89.  f  Ibid,§r6.  i  Ibtd,«r2,r3. 
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of  Japfta,  dabaaes  fiunil/  oonnectioiis,  and^eprivea  life  of  its  oadeanneniB,  by  tak* 
ing  from  the  female  all  consideration  and  influence ;  at  tke  aame  time,  being  adverse 
to  tbe  laws  of  nature,*  it  diminishes  population,  and  deteriorates  the  human  race* 

This  immobiUtjT  of  character  is  not  a  phenomenon  peculiar  to  Asia.  Whenever 
nalure  b  more  powerful  than  industry,  whether  for  good  or  for  bad,  man  receives 
firom  the  climate  an  invariable  and  irresistible  impulse.  Have  the  shepherd  of  the 
Alps,  the  fisherman  of  the  Archipelago,  the  wandering  Laplander,  and  the  cultivator 
of  fiicily,  changed  their  character  ?  The  only  difierence  is  that  in  Asia,  where  the 
nations  are  exhibited  oa  a  larger  scale,  the  phenomena  of  civilization  and  barbarism 
strike  us  with  greater  force. 

The  very  same  circumstance  assists  in  explatning  why  great  and  ex-  I  ont  mat»m 
teomve  empires  are  more  common  in  Asia  than  in  Europe.  It  is  not  |  {BLtaT"*^ 
enough  to  say  that  the  great  plains  with  which  Asia  abounds,  give  the  conquerors  an 
easier  access.  This  only  holds  good  m  the  central  parts;  but  how  many  inacces- 
aible  mountains,  how  many  large  rivers,  and  immense  deserts  form  the  natural  bul- 
wariuif  and  eternal  barriers  of  other  Asiatic  nations!  When  once  an  Asiatic  nation 
fMrofits  by  its  local  circumstances,  it  is  as  difficult  to  be  conquered  as  an  European 
people.  The  Druses,  the  Kurdes,  and  the  Mahrattas,  are  not  the  only  examples; 
we  can  quqte  one  still  more  illustrious.  The  chain  of  mountains  of  Assyria  to  the 
oorth^^ast  of  Babylon,  which  Alexander  had  no  difficulty  in  passing,  became  a  bul-> 
wark  for  the  empire  of  the  FArthians,  before  which  the  legions  of  Trajan  himself  were 
routed.  The  great  conquests  in  Asia  have  arisen  firom  another  cause,  and  that  is, 
tlie  great  extension  of  the  same  nations.  The  capitals  of  Hindostan,  of  China,  or  of 
Persia  being  given  up  to  one  conqueror,  the  immense  multitudes  of  tribes  connected 
by  q)eaking  the  same  language,  mechanicallv  submit  to  the  same  yoke.    Thesegreal 
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empires  once  established,  the  succession  of  one  to  another  becomes  al- 
most perpetual,  fhmi  reasons  pusely  moral  and  political.  The  nations 
of  Asia,  too  nnmerous  and  too  disseminated,  do  not  feel  the  ardour  and 
wiergy  of  true  patriotism;  they  furnish  their  chief  with  troops,  but  without  zeal  or 
energy,  and  they  change  their  masters  without  regret,  or  much  struggle.  The  Asia- 
tic sovereigns,  shut  up  in  their  seraglios,  oppose  <mly  a  vain  show  of  resistance  to 
the  audacity  of  the  conquerors,  while  the  latter  are  scarcely  seated  on  the  throne 
befine  they  give  way  to  the  same  effeminacy  which  procured  the  downfall  of  their  pre- 
decessors. The  organization  of  the  armies,  which  are  composed  chiefly  of  cavaky,  and 
the  want  of  strong  places,  open  the  road  to  sudden  and  rapid  invasions.  Every  thing 
combines  to  facilitate  the  total  and  frequent  subjugation  of  those  vast  empires  it 
the  east 

But  this  state  of  things  is  so  little  founded  upon  the  physical  geography 
of  Asia,  that  we  now  see  India  divided  into  more  thaa  100  sovereignties ; 
Persia  in  part  dismembered,  and  Turkey  in  Asia  ready  to  fall  in  pieces. 
Ancient  history  informs  us  that  all  the  regions  of  Asia  were  originally  divided  into 
immerous  small  kingdoms,  in  which  the  wHl  of  the  monarch  found  limits  in  the  rights 
of  the  nation.  Asia  has  seen  several  republics.  The  resistance  which  Tyre  and 
Jerusalem  opposed  to  the  conquerors  of  the  world,  was  not  owing,  as  Montesquieuf 
says,  "to  the  heroism  of  servitude."  The  Persians  of  Cyrus  were  not  slaves.  The 
Scy^iians  spoke  the  language  of  independent  men  to  the  conqueror  of  Darius. 

The  astonishing  rapi£ty  of  political  revolutions  in  Asia  arises,  how-  contrast  oTmi. 
ever,  out  of  one  fact  which  is  really  dependent  on  its  physical  geography.  *«•  ^  ^"^ 
"In  that  part  of  tbe  world,"  says  Montesquieu,^  "weak  nations  are  opposed  to 
strong;  people  warlike,  brave,  and  active,  border  upon  those  who  are  eflbminato, 
ufle,  and  timid;  the  one  must  necessarily  be  conquerors,  and  the  others  conquered. 
Here  we  have  the  principal  reason  of  the  liberty  of  Europe,  and  the  slavery  of  Asia." 
It  ia  necessary  to  combine  this  just  remark  with  another  truth,  proved  by  physical 
geography,  namely,  that  Asia  has  no  temperate  zone,  no  intermediate  region  between 
rery  cold  and  very  hot  climates.    The^  slaves  inhabit  the  hot,  and  the  conquerors  the 

*  Conpire  p.  261  and  364^  in  this  vohime. 
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ekTSted  and  cold  regions.  The  latter  are  the  Tartars,  die  Aljajliana,  the  Moagoli, 
the  Mantchous,  and  others,  comprised  under  the  name  of  Tartars  bj  the  moderoi, 
and  Scythians  of  Asia  by  the  ancients.  Here  we  find  a.  totally  different  physical  and 
moral  nature ;  courage  animates  their  strong  and  powerful  bodies,  good  natural  senae 
is  attached  to  their  grosser  fibres;  they  have  no  sciences,  no  fine  arts,  no  luxury; 
their  savage  virtues  are  unpolished,  morality  is  deeply  engraven  in  the  heart}  hospi* 
tality  to  strangers,  honour  to  an  enemy,  and  a  fidelity  wholly  inviolable,  to  their  own 
nation  and  friends.  To  counterbalance  these  good  qualities,  they  are  addicted  to 
war,  or  rather  to  pillage,  and  a  wandering  life,  and  live  almost  in  a  state  of  anarcfaj. 
Such  were  the  Scjrthians ;  such  are  the  Tartars.  They  defied  the  power  of  Darius; 
they  gave  a  great  and  sublime  lesson  to  A4exander  the  Great;  they  heard  from  a 
distance  the  victorious  arms  of  Rome,  but  they  did  not  feel  their  pressure.  More 
than  twenty  times  they  conquered  Asia,  and  Eastern  Europe;  they  founded  states  in 
Persia,  in  India,  in  China,  and  in  Russia.  The  empires  of  Tamerlane,  and  of  Geo- 
gis-kan,  embraced  the  half  of  the  ancient  continent  That  vast  nurseiy  of  nations 
appears  to  be  now  exhausted ;  few  of  the  Tartars  remain  nominally  independent; 
but  they  are  still  the  masters  of  China,  and  rather  the  allies  and  vassals,  than  the  sub- 
jects of  Russia. 

We  must  now  notice  the  limits  of  the  two  zones  into  which  Asia  is 
divided  in  regard  to  their  climate  and  productions.  If  we  draw  a  line 
from  MingreUa,  along  Caucasus,  round  the  Caspian  seiC,  along  the  mountains  wfaidi 
form  part  of  the  limit  of  Persia,  towards  Cashemire,  across  Thibet,  then  turning  to 
the  north-east  through  the  northern  parts,  pass  on  to  the  north  of  Corea,  we  shall  ha?e 
nearly  traced  the  limit  between  the  hot  and  cold  climates  of  Asia.  Of  course,  the  fron- 
tiers of  each  of  the  zones  will  sometimes  be  confounded ;  and  upon  the  frontiers  also, 
there  will  be  climates  similar  to  those  of  Europe,  particularly  in  western  Asia.  Generally 
apeaking,  however,  this  line  will  point  out  the  rapid  transition  firom  the  hot  to  ^e  cold. 
Sivenicfor  I  Rico  and  maize  are  the  food  of  the  southern  nations;  millet  and  bar- 
**^  I  ley  of  the  inhabitants  of  the  cold  zone;  and  on  the  borders  of  eadi  we 

find  countries  of  com.  Nature  produces  in  the  southern  regions  delicious  finiits, 
and  in  some  parts  the  stroiSgest  and  most  pungent  aromatics ;  but  the  northern  coun- 
tries are  deprived  even  of  the  productions  of  the  orchards  of  northern  Europe.  The 
region  inhabited  by  the  rein-deer  marks,  in  the  north  and  north-east,*  the  vast  space 
which  is,  and  which  will  long  be  inaccessible  to  all  cultivation.  The  Tartars,  the 
Mongols,  and  half  the  Persians,  owe  their  taste  for  riding,  robbery,  and  war,  to  the 
AninyOi.  |  great  number  of  animals  they  possess.  In  aU  the  west,  the  camel  is  made 
use  of  for  commercial  and  social  communication ;  the  elephant  is  useful  in  agricul- 
ture, in  ancient  times  he  was  formidable  in  war,  and  had  great  influence  on  the  ancieot 
civilization  of  India.  China,  deprived  in  a  great  measure  of  the  assistance  of  these 
difierent  animals,  has  suppUed  the  deficiency  by  the  quantity  of  boats  with  which  i^ 
rivers  are  covered. 

The  want  of  wood  for  building  has  obliged  the  inhabitants  of  the  cen- 
tral plateau,  and  of  the  north  of  Asia,  to  lodge  in  tents  covered  with 
dkins  or  stufis,  both  of  which  are  the  produce  of  their  herds.  A  similar  necessitj 
has  produced  the  same  result  in  Arabia.  On  the  contrary,  in  India,  and  other  cooo- 
tries,  rich  in  wood,  but  particularly  in  the  palm,  small  and  slight  houses  were  suit^ 
to  the  indolence  of  the  natives,  as  well  as  to  the  mildness  of  the  climate.  As  both 
these  kinds  of  habitations  ofier  nothing  firm  and  solid,  the  towns  of  Asia  disi4)peflr 
like  the  empires  of  which  they  are  the  momentary  centres.  This  general  chsLracter 
of  the  Asiatic  houses,  necessarily  excludes  the  taste  for  valuable  furniture,  pictures 
and  statues,  so  that  the  fine  arts  can  never  make  any  progress.  On  the  other  hand, 
the  uniform  influence  of  a  climate,  which  imperiously  determines  tiie  sorts  of  cui6 
vation  and  food  for  each  region,  and  the  irresistible  influence  of  religious  supersti- 
tions, despotic  laws,  and  servile  morals,  banishes  from  the  soul  of  the  Asiatic  those 
animated  and  firee  emotions  which  in  Europe  inspire  the  breast  that  possesses  a 
relish  for  literature  and  the  sciences:  thus  the  difierent  regions  of  Asia  ftiibfd,  is 

*  See  Book  zzl    Zoological  geography. 
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aknoit  efToiy  part,  some  retnftms  of  s  civiltsatkm  upon  wfatcb  the  pfajsieal  adTantages 
and  disadvantages  imjuress  an  irrevocable  character;  but  in  everj  part  also,  this  civi- 
lization is  <»ily  in  a  very  inferior  degree,  in  comparsion  with  that  nHhich  the  people  of 
modem  Europe  have  attaii^d. 

We  shall  now  describe,  in  the  order  of  its  great  natural  divisions,  that  vast  portion 
of  the  world  of  which  we  have  given  a  general  outline^ 

NATURAL  DIVI8I01CS  Of  ASIA. 

r  Government  of  Caucasus ; 

I.  Region  of  Caucasus      ....     J  Abassia ;  Circassia ; 

^  I  Georgia,  &c.  Daghestan  ; 

LShirwan. 

/  AnatoUa ;  Caramania ; 

n.  Region  of  Asia  Miner      •    •     •    *  <  Sivas ;  Trebisond ; 

I  Islands  of  Cyprus,  Rhodes,  &c. 

{Armenia; 
Kurdistan ; 
Mesopotamia,  or  Al-Djesira ; 
Babylonia,  or  Irac-Araby. 
lY.  Region  of  Mount  Libanus    •     •        Syria  with  Palestine. 
y.  Region  of  Arabia    •     •     .     .     •         Arabia. 
VI.  Region  of  Persia   .     .  ^.     .     .        Persia. 

r  Great  Bucharia ; 

Vn.  Rjgton  of  thaOxus  and  of  Lake      I  ?S  S^^^eTieirguis ; 

**'***      I  Turcomania,  or  the  country  of  Truchme- 

I.     nes. 

Vm.  Region  of  the  great  central  Plain  {  K-J-^J  "^^^l  ^5,^^  g^^,.^, 

IX.  Region  of  the  Obi,  and  Tenissei        Western  Siberia* 

X.  Region  of  the  North  £ast      •     •         Eastern  Siberia,  with  Eamptchatka. 

XI.  Region  of  the  River  Amoor      •         Chinese  Tartary,  with  Corea. 

^Tv    T      1  r-  At.    rt    .  (  Kurile  Islands,  Tchoka  and  Jesso. 

Xn.  Insular  region  of  the  Eaat  .    .     J  j^j^^^  ^^  j^p'^  Loo-Choo,  Formo«a. 

Xm.  Region  of  the  Blue  River  and  of  i  ^, .     n 

the  YeUow  River    ....      J  China  ^'oper. 

XIV.  Region  of  the  sources  of  the      I  mu-k^ 

Ganges J  Ihibet. 

XV.  Region  of  the  Ganges   .     .     .        Eastern  Hindostan. 

XVI.  Region  of  the  Indus     .     •     .         Western  Hindostan. 

r  Peninsula  of  India,  on  the  west  of  the 

XVII.  Region  of  the  Deccan      .     •      <      Ganges,  with  Ceylon  and  the  Maldivian 

I      Islands. 

{  Peninsula  of  India  beyond  the  Ganges ; 
X  vm.  Region  of  Chinese  India '  <      Birroan  empire ;  Siam ;  Cochin  China ; 

,     I      Malacca. 

In  this  plan  of  division  we  have  sought  the  most  luminous  and  agreeable  method 
of  studying  the  topography  of  Asia,  and  connecting  the  particular  descriptions.  This 
is  the  reason  why  we  have  not  bef  n  very  scientifically  strict,  and  have  often  classed 
in  one  group  countries  which  have  Uttle  interest,  or  are  little  known. 

Vot.  L— P  p 
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CAUCASIAN  COUNTRIES. 

Georgia^  Abatiiaj  Circatsia^  Plains  of  Kubany  Daghuldn^  and  Skirwan. 
SeCbMkm         '^^*  regions  bounded  by  the  Caspian  Sea  on  the  east,  on  the  south 


bj  the  rivers  Eur  and  Rione,  or  Phasis,  on  the  west  by  the  Black  Set 
and  the  Falus  Meotis,  or  sea  of  Azof,  and  on  the  north  by  the  rivers  Manitsch  aod 
Bonna,  form  a  kind  of  isthmus  which  connects  Europe  with  Western  Asia,  and  aerots 
which  Mount  Caucasus  extends  like  an  immense  wall. 

The  breadth  of  this  isthmus,  according  to  the  best  Russian  authorities,*  is  aboot 
400  miles,  between  the  mouths  of  the  Don  and  the  Kooma;  about  756  betwe^i  the 
straits  of  Cafia  and  the  peninsula  of  Absheron;  and  about  350  between  the  mouths 
of  the  Phasis  and  the  city  of  Derbend. 

J|^"»«>*«8y-0«'  I  The  etymology  of  the  name  of  Caucasus,  so  celebrated  in  histoiyand 
caoeMut  ]  poetry,  is  not  agreed  upon ;  the  most  probable  opinion  is,  that  it  is  a  com- 
pound of  a  Persian  word  Caw,  signifying  "  a  mounta^u,"  and  a  Scjrthian  word  Cat- 
pi,  that  is  "  a  white  mountain."  This  opinion  is  supported  by  a  passage  of  Erastos- 
thenes,  where  he  informs  us  that  the  natives  of  Caucasus  called  it  Caspios;!  ,^°^ 
Pliny  says  that  the  native  name  was  Graucasus,  which  may  be  considered  as  6othic| 
The  Caucasian  nations  seem  at  present  to  have  no  general  denomination. § 

The  ancients  compared  Caucasus  to  the  Alps  in  pouit  of  elevation.  They  hare, 
indeed,  some  just  resemblance,  for  the  middle  of  the  chain  is  covered  with  ^aciers, 
KievftUoQ.  I  or  white  with  eternal  snows.  ||  Reineggs  considers  the  Elboors,  wbidi 
is  the  highest  summit  of  Caucasus,  as  only  5900  feet  above  the  level  of  the  Black  Sea. 
On  the  south,  Caucasus  joins  the  numerous  chains  of  Mount  Taurus,  which  ex- 
tend  through  Wee  tern  Asia;  to  the  north,  it  borders  almost  upon  the  vast  plains 
where  the  Sarmates  once  wandered,  and  wheVe  the  Cossacks  aod  Ealmuks  now 
roam;  towards  the  east,  its  rugged  precipices  bound  the  narrow  plain  which  separates 
Onint  «imI  it  from  the  Caspian  Sea  ;ir  on  the  west,  the  high  cham  terminates  abrupt!/ 
'*™'*^^  towards  Mingrelia  by  rugged  mountains,  c^ed  the  Monies  Ceraiam  by 

the  ancients.  The  inferior  chains  then  stretch  along  die  coast  of  the  Black  Sea,  umI 
form  the  low  mountains  which  separate  die  Circassians  from  the  Abassians,  a»l 
which  the  ancients  call  Monies  Coraxici.  Amongst  the  summits  of  Caucasus  we 
distinguish  the  Elboors,  or  rather  Jllbordj,**  in  the  country  of  the  Ossetes  aod  ^ 
Bishbarmakf  or  Five-fingered  Mountain,  in  Lesghistan.  There  is  a  promoQt(^ 
which  runs  into  the  country  of  the  Circassians,  so  rich  in  fine  horses,  which  was 
called  among  the  ancients  Monies  Hippici.  Its  name  among  the  modems  is  BetsA 
Tau. 

The  two  principal  passages  of  Mount  Caucasus  are  mentioned  by^ 
ancients  under  the  name  of  the  Caucasian  and  Albanian  gates.  'The 
first  is  the  defile  which  leads  from  Mosdok  to  Tiflis.  It  is  the  narrow  valley  of  four 
days  journey,  where,  according  to  Strabo,  the  rivef  Aragon,  now  called  ArakiBf 
flows.  It    It  is,  as  Pliny  ccdls  it,  an  enormous  work  of  nature,  who  has  cut  out  a 
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*  Map  of  Caucasus  by  Lapie.    Annates  des  Voyages,  Vol.  XII.      ^ 

f  Rommely  Caucasi  Straboniana  Descripto,  p.  62.  i  Pliny,  VI.  17. 

§  Compare  Busching,  Description  of  Caucasus,  in  his  Nourelles  Hebdomadaires,  17B1,  p»  381* 
Wabi,  Asien,  I.  793,  &c.    Wilford,  Asiatic  BesearcheSy  VL  455,  tqq. 

I  Guldenstedt,  Voyages,  I.  434,  (in  German.)  Reineggs,  Descriptioa  of  Caucasus,  &c  !•  ^^ 
(tn  €rerman.)    Compare  Frocop.    fielL  Goth.  IV.  c  3. 

n  Gmclin,  Trarels,  III.  34,  35. 

**  From  Bordj,  or  Boig,  a  Persian  word  agnifying  a  mountain.  (Wahl ) 

H  8trib«,  XI.  765. 
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opening  among  the  rocks,  which  an  iron  gate  would  be  almost  sofficienl  to  close.* 
It  is  by  this  passage,  according  to  Piscus,  that  the  barbarians  of  the  north  threatened 
both  the  Roman  and  the  Persian  empire.f    The  ancients  gave  different  names  to 
the  strong  castle  which  conunands  this  passage*    It  is  now  called  DarieL    The 
Albanian  passes  of  the  ancients  were,  according  to  common  opinion,    xiumSSm' 
the  pass  of  Deibend,  along  die  Caspian  Sea.    But,  if  we  compare  with    pmm*. 
care  all  the  records  which  the  ancients  have  left  us;  if  we  reflect  that  in  no  descrip- 
tions of  this  pass  is  the  Caspian  Sea  mentioned;  if  we  remember  that  Ptolemy  ex- 
mssly  place^  the  gates  on  the  entrances  of  Albania,  near  the  sources  of  the  river 
AOMttf,  which,  according  to  the  whole  tenor  of  his  geography,  must  be  the  modem 
Kotsu;  that  the  same  geographer  makes  the  Diduri  neighbours  to  the  Tuact,  near 
the  Sarmatian  passes,  and  that  these  two  tribes,  under  the  names  of  Didos  and 
Tushes,  still  dwell  near  a  defile  passing  through  the  territory  of  Ooma-Khan,  along 
the  frontier  of  Daghestan,  and  Uien  traversing  the  district  of  Kagmamsharie,|  we 
shall  conclude  that  to  be  the  place  where  we  must  look  for  the  Albanian  or  Sarma- 
tian passes,  which  have  hitherto  been  misunderstood.     The  name  of  the 
Caspian  pass  belonging  properly  to  a  defile  near  Teheran,  in  ancient  Me- 
dia, is  vaguely  applied  by  Tacitus  and  some  other  ancient  writers,  to  different  passes 
of  Mount  Caucasus.     But  we  must  distinguish  from  all  these  passes  which  traverse 
the  chain  firom  south  to  north,  the  Iberian  passes,  or  the  defile  of  Parapaux,  now 
called  Shaoorapo,  by  which  they  pass  from  Imeritia  hito  KiirtaHnia,  a  defile  in  which, 
according  to  Strabo,  there  were  precipices  and  deep  abysses,  but  which,  in  the  4th 
century,  the  Persians  rendered  practicable  for  armie8.§ 

A  tradition  very  generally  prevalent  among  the  natives  of  these  coun- 
tries b,  that  a  great  wall  had  in  former  times  protected  Caucasus  from 
the  invasions  of  the  bari>arians.  This  great  work  is,  sometimes  attributed 
der,  and  sometimes  to  Konchyrvan;  the  remains  of  a  wall  may  be  seen,  but  it  is  very 
uncertain  whether  these  belonged  to  a  wall  which  traversed  all  the  isthmus,  or  rather 
made  a  part  of  some  local  fortifications.  || 

Both  the  ancients  and  piodems  agree  that  the  Caucasian  countries  pes-  |  Mine*, 
seas  mines  of  gold,  silver,  and  iron.     Several  rivers  carry  down  gold  dust  mixed  with 
the  sand,  which,  being  stqpped  by  sheep  skins  placed  on  purpose,  furnishes  an  expla- 
nation of  the  fable  of  the  golden  fleece.  IT 

The  summits  of  Caucasus  are  formed  of  granite.  On  each  nde  the  |  Rorki. 
granite  has  schistous  mountains  joining  it,  and  these  are  followed  by  calcareous. 
The  chain  is  said  to  present  ajn^at  regularity,  and  its  direction  in  a  strait  Jine  ren- 
ders the  assertion  probable.  But  the  calcareous  mountains  appear  td  occupy  more 
space  on  the  southern  side,  where  the  chain  is  extended  by  a  greater  number  of 
branches.  On  the  northern  side,  the  base  both  of  the  calcareous  and  schistous 
mountains  is  covered  by  vast  sandy  downs  or  plains  which  disappear  by  degrees  in 
the  barren  plain  called  the  Steppe  of  Kooma. 

Caucasus  is  one  of  the  most  interesting  regions  of  the  globe,  both  for  its  natural 
and  its  civil  history.  We  find  here  every  climate  X>{  Europe,  and  every  kind  of  soil. 
In  the  centre,  we  have  eternal  ice  and  barren  rocks,  inhabited  by  bears  |  AiUmtii. 
and  wolves,  abo  by  jackals,**  chaus,  (an  animal  of  the  genus  Fe/M,f  f)  the  wild  goat 
of  Uie  Caucasus,  (Capra  Caucasia,||)  which  delights  in  the  rugged  summits  of  the 
schistous  mountains ;  the  chamois,  which,  on  the  contrary,  prefers  the  lower  calca- 
reous mountains ;  hares,  weasels,  polecats,  ermines,  argalis,  and  an  infinite  number 
of  birds  of  prey,  and  of  passage.     To  the  north  are  hills  fertile  in  corn,  |  vegeuhiefc 

•  Plinj,  Vf.  11.  t  |»ri8C.  de  Legation,  p.  43.    Comp.  Procop.  Fen.  L  70; 

i  Lapie,  Map  of  Caucasus.    Annales  des  Voyages,  XII. 

§  Procop.  Bell.  Goth.  p.  600.     Giiildenstedt,  f.  314. 

I  Ba^rer,  de  Muro.  Caucas.     Reineg^  1. 130.  GuildentteflL,  1. 4S9. 

t  Strabo,  xi.  paasiin.  Pliny,  xxziii.  3.  Plutarch  in  Pomp.  Appian.  de  hello  Mithrid.  p.  797. 
Procop.  Bell.Persic.  p.  45.  Taverneir,  vol.  i.  book  3.  p.  295.  Lainberti,  Relaz.  della  Colchide, 
p.  193.  Gmelin,  iii.  p.  51.  Peyssonel,  Tn\i€  du  Commerce,  &c.  il,  p.  80.  GuWtnslcdl,  i.  p. 
286,  418,  463,  particularly  p.  428.     Roinegga,  L  p.  21,  25, 188,  fcc.  ii.  p.  92,  133,  fcc  ^ 

••   Giildenstedt,  Novi  comment.  Petrop.  vol.  xx.  p.  49,  et  inftn. 

tf  Galdenstedt^  p.  483.  u  Pallas.  Comment,  Pttropol.  1779,  Part.  ii.  p.  274. 
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and  rich  pastures  where  the  fine  Circassian  horses  are  bred.  Farther  on  are  sandf 
plains,  coTered  with  large  plants,  but  mixed  with  low  ground  of  a  more  clayey  aoiL 
To  the  south  you  find  magnificent  valleys  and  plains,  under  a  more  sali^rious  cliomte, 
displaying  all  the  luxuriance  of  an  Asiatic  vegetation.  Wherever  the  declivity  incliDes 
towards  the  west,  the  east,  or  the  south,  cedars,  C3rpre88e8,  savins,  red  jnnqMn, 
beech  trees,  and  oaks,  clothe  the  sides  of  the  mountains.*  The  almond,  the  peach, 
and  the  fig,  grow  in  abundance  in  the  warmer  valleys,  sheltered  by  the  rocks.  The 
quince,  the  wild  apricot,  the  willow-leaved  pear  iatee,  and  the  vine,  abound  in  tho 
thickets  and  woods,  and  on  the  borders  of  the  forests.  The  date-tree,  the  jujviba, 
and  Christ's  thorn,  are  indigenous  in  this  country,  and  prove  the  mildness  of  the  teo- 
perature.  The  low  marshy  grounds  are  adorned  with  very  fine  plants,  such  as  the 
rhododendron  ponticumf  and  the  (izcUea  pontica.  The  cultivated  and  wild  cAvre  trees, 
the  oriental  plane,  together  with  the  male  and  female  laurels,  embellish  the  coasts  of 
the  Caspian  sea.  The  high  valleys  are  perfumed  by  the  S3rringa,  the  jessamine, 
several  species  of  lilies,  and  the  Caucasian  rose. 

The  Caucasian  isthmus  contains  an  extraordinary  number  of  smaU  nations.  Sone 
are  the  remains  of  Asiatic  hordes  which,  in  the  great  migrations,  passed  and  repassed 
these  mountains;  but  the  greater  number  are  composed  of  indigenous  and  primi- 
tive  tribes. 

Each  of  these  tribes  preserves  its  particular  language,  the  idiom9  of  which  might 
probably  be  traced  back  to  the  very  earliest  period.  The  Caucasian  physjoffnoniy 
combines  the  characteristic  features  of  the  principal  races  of  Europe,  and  of  Western 
Asia.  The  domestic  animals,  and  cultivated  plants  of  these  two  parts  of  the  woild 
are  found  in  Caucasus,  or  in  its  environs.  The  writings  of  Moses,  the  allegory  of 
Prometheus  among  the  Greeks,  the  famous  expedition  of  the  Argonauts,  and  several 
traditions  of  the  Scandinavians,  all  combine  to  make  us  consider  this  country  as  one 
of  the  points  from  whence  the  human  race  extended  itself  over  a  great  part  of  tlie 
ctudfteadon  globe.  But  these  questions  are  beyond  the  limits  of  this  woric.  We 
orcancMat.  shall  class  the  Caucasian  nations  under  seven  great  divisions,  corre- 
sponding to  the  seven  principal  languages  which  they  speak,  namely, 

*  Georgians,  properly  so  called. 

*  Imeritians. 

I.  The  Georgians,  subdivided  into^  *  Gurians. 

'  Mingrelians. 

*  Suanes. 

II.  The  Abassians,  subdivided  into  several  tribes. 

m.  The  Tcherkesaes.  or  Circassians.   {  C  ^^^^  «J  |«^^ 

IT.  The  Ossites,  divided  into  different  tribes. 
y.  The  Kistes,  or  Tchetchenzes,  with  the  Ingooshes  and  other  tribes. 
YL  The  Lesghians,  divided  according  to  their  eight  dialects. 
Til.  The  remains  of  the  Tartars',  Mongols,  Huns,  and  other  foreign  colonies  scat- 
tered over  this  country. 

Oeoffku  I  Georgia,  properly  so  called,  demands  our  first  attention,  being  sHoated 
in  the  centre  of  the  isthmus.  The  Russians  call  this  country  Grtma,  and  the  Per^ 
sians  Ourgisian ;  but  the  native  writers|  comprehend  the  four  kingdoms  of  KartneK^ 
Imeritia,  Mingrelia,  and  Guria,  under  the  general  name  of  Iberia  or  Iweritu  It 
appears  that  their  classical  denomination  is  unknown  to  the  greater  part  of  the  inhabi- 
tants. According  to  some  modem  authors,  the  name  of  Georgians  comes  from  that 
of  the  great  river  Kur,  (Kor,  Kyros,  or  Cyrus,)  which  waters  this  fine  country,  and 
they  ought  rather  to  be  named  Korgians,  or  Kurgians, 

pHodpia  divi.        The  divisions  which  took  place  in  the  middle  age  between  the  princes 
of  Iberia  gave  rise  to  three  kingdoms,  that  of  Imeritia,  from  which  Blin- 


•  Guldenstedt,  i.  435,  See. 


t  Eugene,  archimandrite,  descripti«n  of  GeorgiJ^  in  the  Annales  des  Voyages,  xii.  74. 
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grelia  and  Guria  were  afterwards  aepaiatedy  and  (bose  of  Kartaliiiiay  er  Kartud,  and 
of  Eaehetia. 

Imentia  has  sometimes  been  known  under  the  name  of  Turkish  Georgia,  and  the 
remainder  has  been  called  Persian  Georgia.  It  is  to  this  latter  portion  that  recent 
authors,  particularly  the  Russians,  confine  the  name  of  Georgia.  This  country  ii^ 
subdivided  into  five  provinces,  namely,  upper  Earduel,  middle  Karduel,  lower  Ear- 
duel,  Eacheti  and  Somachet  Heradius,  a  valiant  prince,  formed  about  30  years 
ago,  an  independent  state,  which  now,  imder  the  name  of  GrtMto,  is  incorporated 
with  the  Russian  empire. 

The  JTtir,  which  waters  the  great  valley  of  Georgia,  is  increased  by  |  Ri*«n. 
the  Aragui,  the  lora,  probably  the  Iberus  of  the  ancients,  and  the  Aiasan,  which  is 
their  milazo.  When  it  reaches  the  plains  of  Shirvan,  its  waters  are  mixed  with  those 
of  the  Aras,  en*  Araxes ;  the  two  rivers  form  several  branches,  sometimes  united, 
and  sometimes  separatieid,  so  that  it  appears  uncertain,  as'it  was  in  the  time  of  Strabo 
and  Ptolemy,  whether  their  mouths  were  to  be  considered  as  s^Mvate,  or  if  the  Eur 
was  supposed  to  receive  the  Aras. 

Georgia  enjoys  a  very  mild  tempemture,  and  in  general  is  very  healthy.  It  presents 
an  agreeable  variety  of  mountains,  forests,  and  plains.  All  the  common  |  Tninc&m$. 
productions  of  the  Caucasian  countries  abound  m  it ;  but  the  inhabitants  are  not 
numerous,  and  neglect  the  gifts  of  nature.  In  the  dry  season,  which  generaUy  com- 
mences in  the  month  of  May  and  ends  in  November,  the  people  of  G^oigia  are 
occupied  in  watering  a  soil  which  yields  them,  without  much  labour,  the  most  delight- 
iul  fruits. 

*  They  cultivate  in^eat,  gom^  or  HoIcub  bicolorj  and  millet  Peaches,  apricots, 
almonds,  quinces,  cherries,  figs,  and  pomegranates,  flourish  with  very  little  care. 
The  vines  are  abundant,  and  of  a  good  quality,  and  Uie  wine  that  is  made  from  them 
is  sent  to  Persia.  That  bf  Kocheti  does  not  keep  well,  because  it  is  badly  made,  but 
it  is  strong,  and  sparkles  in  the  glass.  Apples,  madder,  and  cotton  are  cultivated 
with  care ;  they  boast  of  their  management  of  bees ;  their  horses  and  homed  cat- 
tle equal  the  best  European  breeds  in  size  and  beauty ;  and  the  sheep  with  long  tails 
afiTord  excellent  wool.*  The  finest  oaks  and  firs  are  suffered  to  rot  without  being 
applied  to  any  uscf 

The  Georgians,  or  radier  the  Iberians,  a  native  people  of  Caucasus,    TbeOwr^ 
apeak  a  language  radically  difierent  firom  all  other  known  languages,  and    !^||2|^ri|£] 
in  which,  in  the  twelfth  century,  a  great  many  historical  and  poetical    ««• 
works  were  composed.^    They  imagine,  however,  that  they  are  descended  from  a 
common  stock  with  the  Armenians.    They  are  in  general  handsome,  well  made,  and 
active ;  nor  are  they  deficient  in  natural  understanding,  but  selfish,  and  addicted  to 
drinking.    They  have  adopted  in  some  degree  the  Persian  costume,  because  their 
nobles  were  often  brought  up  at  the  Persian  court,  and  the  people  served  as  guards 
to  the  sovereigns  of  that  country.     The  Georgians  are  rarely  without  their  arms ; 
even  in  the  fields  they  carry  by  their  sides  guns  and  daggers,  to  be  in  readiness 
against  the  robbers  of  the  neighbouring  mountains. 

The  wretched  state  to  whidi  wars  imd  revolutions  have  reduced  this  |  Connwite. 
fine  country  has  prevented  the  natives,  notwithstanding  their  taste  for  commerce  and 
travelling,  from  having  any  very  considerable  trade.    The  Armenians  act  as  their 

Stents.  Their  women,  whose  beauty  is  not  less  celebrated  than  that  of  the  Circassians, 
though  their  skin  is  not  so  white  nor  their  figure  so  graceful,  have  imbibed  a  spirit 
of  licentiousness  and  of  corruption  from  their  frequent  intercourse  with  strangers. 
The  giris  sold  as  slaves  become  victims  of  their  beauty.  A  groat  many  |  Dwdiings. 
Georgians  inhabit  huts  that  are  half  sunk  in  the  earth.  In  Rachcti,  a  province  whose 
civilisuLtion  has  made  more  progress,  we  find  a  kind  of  house  formed  of  a  slight 
wooden  frame,  walls  made  of  bundles  of  osiers  covered  over  with  a  mixture  of  clay  and 
cow-dung,  and  surmounted  by  a  roof  of  rush.  A  room  thirty  feet  long  and  twenty 
broad,  where  the  light  comes  in  at  the  door ;  a  floor  upon  which  they  dry  madder 

•  Guldenstedt,  T.  353.  361,  369,  &c.    Reintggs,  II.  109,  120. 

t  Koineggs,  It.  45,  &c.  t  Eugeue,  Annalet  dei  Voyagei,  XIL  p.  86,  ^ 
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imd  cotton;  a  liilb hole  in  tiie  nnddle  q£  Ae  iqNutiiieiit,  where  the  6re  is  pkee^ 
and  abo^e  it  a  copper  cauldron  attached  to  a  chain,  and  enveloped  with  a  tfiick 
smoke,  which  escapes  eittier  by  Ae  ceiling  or  the  door :  This  is  the  geaeral  structnra 
of  tiiese  houses.  We  find  in  almost  all  &e  Tillages,  towers  which,  at  the  approadi 
of  tiie  hordes  of  Lesghians,  serve  as  an  asjlum  to  the  women  and  children. 
Tmvw.  I      Teflis,  or  TVMtn,  the  capital  of  all  the  country,  generally  reckons 

about  20,000  inhabitants ;  there  are  twen^  Georgian  churches,  fifteen  Annenkoii 
one  Catholic,  and  a  Persian  mosque.  They  are  very  tittle  engaged  in  niannfactares, 
and  those  of  the  most  simple  kind.  At  JMzeheti^  the  ancient  residence  of  the  Kings, 
there  is  a  very  handsome  cathedral,  founded  about  nine  centuries  ago.  The  town 
of  Tahirnxd  is  peopled  with  Jews ;  that  of  Qmi  with  Armenians. 

The  population  of  Georgia  may  be  compvted  at  300,000  individuals,  two  thirds  of 
whom  are  indigenous,  and  attached  to  the  Grecian  ritual.  The  Armenians  and  Jews 
are  very  numerous. 

Before  the  royal  family,  whom  some  writers  assert  to  be  descended 
from  a  Jew  called  Bagrat,  and  Others  firom  a  Persian  nobleman  named 
Phamabazes,  had  yielded  up  its  rights  to  Russia,  Georgia  was  a  feudal  monarchy, 
which  several  excellent  princes  in  vain  endeavoured  to  consolidate  and  improve. 
The  princes  and  the  nobles  formed  two  distinct  classes.  The  first  paid  no  contri* 
butions,  but  during  war  they  were  obliged  to  follow  the  king  with  their  vassals.  The 
law  suits  which  were  carried  on  between  them  were  judged  by  the  king.  The  nobles 
paid  certain  taxes  to  the  king  and  to  the  princes.  Although  they  dwelt  in  thatched 
cottages,  their  pride  was  equal  to  their  poverty  and  their  ignorance.*  The  people 
Kved  in  the  most  abject  slavery  ;  they  were  sold,  given,  and  put  in  pawn,  like  do* 
mestic  aniraals.t  All  who  were  capcdile  of  bearing  arms  were  soldiers ;  each  nohte* 
man  commanded  his  respective  vassals ;  but  the  king  named  the  commander  in  chie£ 
The  revenues  of  the  sovereigns  consisted  in  the  fifth  part  of  all  the  productions  of 
the  vine3rards,  fields  and  gardens ;  also  the  duties  upon  all  exports  and  imports^  as 
well  as  the  produce  of  the  mines,  which  were  but  slightly  worked.;];  This  countcy 
is  now  a  province  of  Russia. 

Tiwiaeii-  I  The  ImcHtians,  whose  name  is  derived  from  that  of  the  Ibmans, 
^'^^  I  join  the  Georgians  on  the  north-west,  and  speak  the  Georgian  dialect 

Their  dress  consists  of  little  caps,  pecuUar  to  them ;  long  hair ;  a  shaved  chin, 
mustachios  very  much  drawn  up ;  clothes  scarcely  reaching  the  knees,  and  fonmag 
a  great  many  folds  upon  the  haunches ;  ribands  rolled  round  the  calves  of  their  legs ; 
and  large  girdles.  From  twenty  to  twenty-five  thousand  famities  live  und^r  the 
authority  of  a  hereditary  czar,  who  has  often  acknowledged  himself  the  vassal  of 
Russia.  The  Imeritians  tive  along  the  sides*  of  rivers  and  in  woods.  On  accouid 
of  its  elevated  situation,  the  countiy  remains  for  a  long  time  covered  with  snow. 
prodMciootof  The  valleys  are  marshy.  The  care  of  cattle,  of  bees,  and  of  aSk' 
'"*"^*^^  worms,  is  here  carried  to  a  greater  degree  of  perfection  than  in  all  the 

other  countries  of  Caucasus.  A  single  vine  supplies  a  whole  fiimily  with  wine.§ 
The  indolence  of  the  inhabitants  allows  the  rich  gUls  of  the  soil  and  climate  to 
perish  in  a  most  useless  manner.  It  was  here  that  in  old  times,  the  Rione  or  Phasis 
had  120  bridges  over  it,  and  where  there  was  a  continual  transfer  of  merchandise, 
that  united  in  some  measure  this  river  to  the  Cyrus,  and  consequently  the  Caspian  to 
the  Black  Sea ;  it  is  now  crossed  only  in  small  boats  of  the  hollowed  trunks  of  trees. 
Towm.  I  We  still  see  the  ruins  of  Sarapana,  now  called  Schoraban,  and  the  town 
of  Cotatis,  or  Kutafe,  probably  the  ancient  Cytsea,  near  which  the  czar  resides  in  a 
kind  of  camp.  The  trifling  commerce  of  the  Imeritians  is  generally  confined  to 
two  places,  situated  upon  iSie  Rione  at  Oni,  and  at  Choni ;  grain,  horses,  and  cop* 
per  utensils,  are  exchanged  for  cloths  and  stufls.  At  Zadis,  towards  the  eastern 
side,  the  hematites  is  found  fi'om  whence  iron  is  extracted,  of  which  difierent  uten- 
sils are  made. 

Towards  the  north,  is  situated  Radsha,  the  principal  district,  which  can  raise 

Hemeg^gs,  IT.  53, 123.  f  GnldenstedW  L  351, 354.  *  Ibid.  1. 351»  355. 
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about  5000  soUieirs.  The  YiUaffM  of  the  plain  are  ^  gveat  ezteat;  ia  Aose  of  Ifae 
mountaineera  the  houses  are  buut  close  on  one  another.  Those  of  the  first  people 
aff<6  made  of  hurdles  of  osiers,  those  of  others  are  of  boards. 

The  Gwiam  inhabit  the  country  situated  on  the  borders  of  the  Black  |  hmOoIuh. 
Sea,  to  the  south  of  the  Phasis.  Ruined  by  the  neighbouring  pashas,  they  pay  no 
attention  to  navigation  or  fishing;  and  do  not  profit  by  any  of  the  numerous  advan* 
tages  which  are  offered  them  by  nature.  Guria  enjoys  a  healthy  temperature,  a 
scS  suitable  to  agriculture  and  to  the  breeding  of  cattle,  and  a  climate  in  which, 
lemons,  olives,  and  oranges  flourish.  Of  all  the  environs  of  Caucasus,  it  is  only  here 
that  these  fruits  ripen.  This  people,  as  well  as  their  language,  have  received  mix- 
tures from  odier  nations;  and  besides  the  Turks,  whom  their  prince,  called  the 
Gwruly  is  obliged  to  respect,  there  are  also  to  be  met  with  Tartars,  Armenians,  and 
Jews. 

On  the  coast  of  the  Black  Sea,  below  the  Gurians,  are  ihe  Lazians,  |  tim  UaSmuu 
which  signifies  in  the  Turkish  language,  people  belonging  to  the  sea ;  it  is  probable 
that  these  are  the  remainder  of  the  ancient  Lon,  who,  in  the  time  of  Uie  Byzantines, 
were  established  in  C<^chis. 

The  JVftngreluNW  dwell  beyond  the  Gurians,  and  by  the  side  of  the  TiMifticm. 
Imeritians,  in  the  same  country  which  the  Colchiuis  once  possessed,  '^^^ 
and  afterwards  the  ancient  Lazians.  Ancient  cities  in  ruins,  Turkish  or  Russian 
fortresses  upon  the  border  of  the  sea,  vessels  loaded  with  slaves  which 
sail  for  Turkey,  princes  and  nobles  who  pillage  wherever  they  go,  women 
who  betray  their  husbands,  contests  between  all  the  villages,  and  frequent  irruptions 
of  foreign  armies — now  form  the  mcture  of  Mingreha.  The  costume  of  these 
people  consists  of  a  cap  of  felt,  their  feet  either  bare  or  enveloped  in  skins,  which 
afibrd  poor  protection  against  the  mud  of  this  damp  country,  with  their  shirts  and 
clothes  extremely  dirty :  Such  is  the  appearance  of  the  men,  surrounded  by  women 
who  Jead  a  life  of  debauchery,  often  eat  with  their  fingers,  and  bring  up  their  children 
to  \y\ngy  pillag^)  &nd  marauding.  The  following  is  the  manner  in  which  |  siitct. 
a  Mingrelian  nobleman  procures  slaves.  During  a  sudden  attack,  or  a  precipitate 
retreat,  he  watches  one  of  the  enejny  whom  he  can  dismount,  and  whom  he  can  in 
this  manner  make  his  prisoner,  and  with  a  cord  attached  to  his  girdle,  he  binds  the 
prisoner  as  soon  as  he  has  got  him  off  his  horse.  The  sale  of  slaves  also  takes 
f^ace  during  peace;  for  in  Mingrelia  the  master  sells  his  servant,  the  father  his  son, 
the  brother  his  sister. 

Besides  slaves,  the  Turks  go  to  Mingrelia  to  purchase  silk,  calico,  |  cmamt^ 
fors,  and  particularly  the  skins  of  the  beavers;  and  also  red  and  white  honey.  They 
give  in  exchange  sabres,  bows  and  arrows,  ornaments  for  the  horses,  cloths,  coverlids, 
and  even  copper  and  iron;  for  the  ancient  possessors  of  the  golden  fleece  do  not  at 
present  work  any  mine.  Near  Iskuriah,  or  Isgaour,  the  ancient  DioacwioMy  on  the 
north  side  of  the  country,  and  towards  the  frontiers  of  the  province  of  Odish^,  is 
the  principal  mart  for  trade.  Turkish  money  passes  there.  The  port  |  Piiaeipiri  povc 
of  JkMrglMy  situated  lower,  and  where  Mingrelia  properly  so  called  commences, 
is  also  the  resort  of  great  commerce.* 

MingreKa  is  still  as  damp,  hot,  and  subject  to  fevers  as  when  Hip-  J^'Ji^jJ 
pocrates  described  it  under  the  name  of  Colchis.  In  simimer  there  are  Mmsreiia. 
pestilential  diseases,  which  are  destructive  both  to  men  and  animals.  Vegetation  is 
very  rapid,  and  all  the  firuits  are  produced  without  the  care  of  grafting ;  but  it  must 
be  allowed  that  their  flavour  is  not  always  the  finest  Chesnut  and  fig-trees  are  in 
abundance*!  The  wine  alone  can  be  praised,  which  is  wholesome  and  full  of  spirit. 
There  is  also  rice,  millet,  and  gom.  The  Mingrelians  do  not  now  cultivate  flax,:^ 
which,  in  the  time  of  Herodotus  and  of  Strabo,  furnished  the  Colchians  with  the 
means  of  an  important  manufacture,  of  which  Chardin  obsenred  some  remains. 
•  The  only  object  to  which  they  appear  to  give  any  attention  is  the  management  of 

•  Friebe,  Trade  of  Romia,  1. 138  tqq.  (in  German  ) 
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hoes.  The  honej  of  lame  cantona^  wkere  the  Audea  panOca  abounds,  is  bitfcoc,* 
as  was  obBerved  by  Strabo.  It  was  bejo&d  the  Phasis,  in  Ourioj  that  Xeaophoii 
found  a  kind  of  honey  which  caused  a  species  of  delirium  in  those  who  eat  of  it,  aa 
effect  which  Pliny  attributes  to  the  rhododendron^  a  shrub  which  abounds  in  the 
forests  where  the  bees  swarm-t 

The  MingreUans  are  very  superstitious :  the  missionaries  of  the  17th 
century  were  unable  to  suppress  a  fett  which  was  celebrated  in  honour 
.of  an  ox,  and  which  reminds  us  of  the  worship  of  Apis.  The  prince  of  Mingrelia 
assumes  the  title  of  Dadianj  or  master  of  the  sea,  though  he  possesses  not  eveaa 
fishing  boat :  he  generally  moves  about  with  his  suite  from  place  to  place,  and  h» 
camp  is  the  scene  of  Ucentiousness  as  well  as  poverty. |  The  noblemen  of  Min- 
grelia  are  addicted  to  the  chace,  and  they  are  acquainted  with  the  art  of  training 
birds  of  prey,  which  they  make  use  of  to  kill  the  game.  According  to  a  Mingrdiaa 
proverb,  a  good  horse,  a  good  dog,  and  a  good  falcon,  are  duree  indispensable 
things  for  human  happiness.  The  chace  furnishes  the  Mingrelian  with  abundance  of 
venison.  In  their  repasts,  they  also  eat  pheasants,  with  which  the  country  near  the 
Pha^is  abounds.  The  Maiiometans  are  in  great  numbers  in  Mingrelia ;  they  regard 
with  great  indignation  the  quantity  of  wine  and  pork  which  are  produced,  while  tfaej 
afe  unable  to  procure  good  bread.  From  the  east  of  Odesh6  and  Mingrdia,  is 
aitoated  the  small  Mingrelian  province  of  Leshkum,  where  the  inhabitants  live  ia  huts 
of  stone. 

tMnib  I  A  large  ravine,  which  extends  from  south  to  north,  separates  the  last 
mentioned  country  from  that  of  the  Suatiet,  a  people  who  live  near  ^e  Elboors,  the 
last  summit  of  the  Caucasus.  The  Suanes,  whose  name  is  derived  firom  a  word 
signifying  in  their  language  the  inhabitants  of  the  high  mountains,§  are  at  present 
free,  and  have  no  connection  with  the  Georgians  except  in  their  dialect  Notlung 
can  equal  their  want  of  cleanliness,  their  rapacity,  and  their  skill  in  naak- 
ing  weapons.  The  women  cover  their  heads  with  a  linen  red  kaodker- 
ehief  in  such  a  manner,  that  only  one  of  the  eyes  can  be  seen.||  This  is  probably 
the  origin  of  the  geographic  fable  of  a  nation  of  one-eyed  people,  or  Monommati.  We 
may  ako  consider  the  Phthirophagiy  or  the  eaters  of  vermin,  and  who,  according  to 
Strabo,  inhabit  this  country,  as  the  progenitors  of  the  Suanes.  The  almost  inao» 
cessible  mountains  of  slate  which  separate  Mingrelia  from  the  countries  of  the 
Abasses  and  Basians,  and  which  are  extended  to  the  confines  of  this  last  province, 
place  the  Suanes  out  of  all  danger.  They  consist  of  about  6000  families,  who  hve 
there  without  a  chief  and  without  a  prince.  Dreaded  formerly  by  the  Byzantine 
empire,  they  are  still  renowned  for  their  savage  valour ;  a  tall  and  commanding 
figure  contributes  to  make  them  appear  formidable.  They  know  the  use  of  the 
musket ;  they  can  make  powder,  and  all  kinds  of  weapons,  for  which  their  mines 
furnish  them  with  materials.  We  find  among  them  not  only  lead  and  copper,  but 
vases,  and  chains  of  gold  and  silver* 

TkeAfeMm.  |  The  .i^kiMetf,  or  Abasgiens,  dwell  above  the  Suancs  and  MingreliaBS, 
in  a  country  situated  at  the  foot  of  the  Caucasus,  at  the  north^w«st  extremity,  partly 
upon  the  borders  of  the  Black  Sea,  where  there  are  several  ports  and  stnmg  places 
belonging  to  the  Turks;  and  partly  towards  the  source  of  the  river  Kuban,  where 
the  mountain  Elboors  rises,  which  overlooks  the  six  tribes  of  Abassians,  called  by 
FiiniMi«iM>  the  Tartars  AUibe9ek.  The  first  part  is  great  Abassia,  a  very  fertile 
'*^'^'  country,  although  mountainous ;  the  second  is  little  Abassia,  where  the 

inhabitants,  oppressed  by  their  nei^bours  the  Circassians,  are  obliged  to  seek  an 
asylum  in  the  defiles  of  the  mountains,  where  they  are  gradually  lost. 

The  Abassians,  who  give  themselves  the  name  of  Mmtj  are  very  well  made, 
hardy,  and  active:  their  national  physiognomy  is  very  remarkable,  they  have  an  oval 
face,  a  head  very  nwch  compressed  on  each  side,  a  short  chin,  a  large  nose,  and 
hair  of  a  deep  chesnut  colour.     The  Greeks  formerly  knew  them  as  cunning  and  for- 

*  Guldenstedt,  I.  TTS,  281, 297,  t^q.  f  X^nophon,  Cyri  exped.  IV.  8.  PUny,  XXX.  13. 

%  Felix  Lagorio,  Letters  upon  Mtng^lia,  Anilales  des  Voytges,  IX. 
^  PallAs,  Travels  into  the  South  of  Uussia,  I.  p.  419.  (in  German.) 
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roidd>le  pirates^  by  the  name  of  A»ehai.  Under  the  nanle  of  Abasgi  they  were  de- 
scribed amongst  the  Byzantines  as  infamous  for  their  traffic  in  slaves/  The  Circas- 
sians one  day  invited  the  Abassian  princes  to  an  assembly,  and  afler 
having*  won  them  over,  t|iey  murdered  the  chiefs  of  this  ^ee  people. 
Since  that  period,  the  Abassians,  abandoned  to  civil  wars,  have  lost  the  fittle  civiliz- 
ation which  they  had  received  from  Constantinople.  We  find,  however,  in  the  cele- 
bration of  Sunday,  a  slight  trace  of  Christianity  which  they  formerly  imbibed.  Some 
of  them  wander  peacecdbly  through-  their  forests  of  oaks  and  alders,  which  cover  the 
country,  while  others  support  tiiemselves  by  a  little  agriculture;  all,  however,  are 
more  or  less  inclined  to  robbery,  and  sell  each  other  to  the  slave  merchants.*  The 
language  and  customs  of  the  Abassians  very  much  resemble  those  of  the  |  Lugmge. 
Circassians;!  yifbUe  Fallas  affirms  that  their  language  appears  to  have  no  relation 
with  any  known  one.;];  It  ia  supposed  that  there  are  mines  in  those  parts,  but  they 
ar^  not  worked.  The  situation  of  the  inhabitants  is  adapted  to  navigation  and  fish- 
ing, but  they  do  not  take  advantage  of  it 

The  chief  trade  of  the  Abassians  consists  in  mantles  of  cloth  and  felt,  |  coBnoea 
in  skins  of  foxes  and  pole  cats,  in  honey,  in  wax,  and  box-wood,  of  which  the  Turks 
make  considerable  purchases.  The  Turkish  and  Armenian  merchants,  who  bring 
them  salt  and  stuffs,  are  obliged  to  be  constantly  on  their  guard  against  the  attacks 
of  these  perfidious  savages,  who,  whenever  they  are  strong  enough  in  numbers,  rob 
friends  and  enemies  without  distinction.  § 

Abassia  is,  in  general,  covered  with  forests,  where  the  heat  and  mois-  Ttowmor 
ture  keep  up  as  abundant  a  vegetation  as  in  those  of  America;  and  the  ^^'^''^ 
convolvuli  stifle  the  trees  under  their  twining  branches.  It  is  not  true  that  Sootchu* 
kal6  is  the  only  good  port  which  that  long  coast  possesses.  ||  Ghelindjik  also  aflbrds 
a  vast  and  deep  harbour.lT  Ritzounda,  the  ancient  I^ityus^  formerly  flourished  by  its 
commerce*  Mamai  i4)pears  to  be  of  the  first  importance  amongst  the  towns  or  vil- 
lages of  the  countiy.  The  tribes  of  the  Abassians  are  in  great  numbers. 
We  particularly  know  the  Beshilbai,  the  Shapsiches,  and  the  Natu- 
chashes.  The  first  inhabit  a  mountainous  and  inaccessible  country  near  little  Abas- 
sk;  the  Shapsiches  dwell  further  towards  the  west,  among  whom  the  greatest  ma- 
rauder is  ^nerally  their  chief  prince.  They  make  incursions  as  far  as  the  town  of 
Anapa,  where  they  harass  the  Tmks.  The  Natuchashes,  the  strongest  and  the 
most  considerate  of  the  tribes,  dwell  nearer  to  ^e  coast.  Springs  of  naphtha  are 
found  simil-ar  to  those  which  are  seen  in  the  southern  part  of  Caucasus. 

To  the  n^orth  of  the  country  of  the  Abassians  we  meet  with  the  mouths 
of  the  Kubom,  which,  flowing  from  the  central  part  of  Caucasus,  receives 
in  its  cours«B  all  the  water  of  the  western  branch  of  that  chain  of  mountains.  The 
sandy  plain,  which  extends  to  the  north  of  this  river  furnishes  it  with  more.  Its  two 
mouths  eral)race  the  island  of  Taman,  which  is  flat  and  marshy  but  fertile,  and  in 
which  the  town  of  Fanegoria,  the  ancient  Pha^agoria,  attracts  a  little  trade.  It  be- 
longs to  the  Russians,  as  well  as  the  whole  plain  to  the  north  of  the  Kuban,  and  the 
sotrth-west  of  the  sea  of  Azofl*.  These  countries,  in  which  there  are  beds  of  salt 
and  sand  altemating,  with  calcareous  stones  and  shells,  have  hardly  any  vegetation 
except  on  the  borders  of  the  rivers.  These  deserts,  the  uniformity  of  which  is  only 
interrupted  by  little  clumps  of  willows,  hedge  plants,  and  osiers,  or  by  a  few  elms 
and  aspin  trees,  now  bear  the  name  of  the  country  of  the  Tchemo-  I  coMtcktoftbe 
morskoip  Cossacks,  or  the  cossacks  of  the  Black  Sea.**  These  warlike  |  **»«'^s«f 
tribes  are  the  remains  of  the  celebrated  Zaporogian  Cossacks,  of  whom  we  shall 
give  an  account  in  our  description  of  Russia. 

The  piiddle  and  eastern  part  of  that  sandy  plain  which  sepamtes  the 
sea  of  Azofl*  from  the  Caspian  Sea  exactly  resembles  that  which  we 
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*  He'ineggs,  L  p.  265,  aqq.    Goldenstedt,  I.  464.    Corop.  Cfaardin,  Lambert,  &c 
t  Guldenstedt,  t  464,  467. 

^  Pallas,  Voyafj^e  dans  la  Kussie  m^ridionale,  I.  372. 
§  Pe3ra8one],  Traits  du  Commerce,  11. 
8  Guldenstedt,  Journal  de  P^tersbourg,  1.  1776,  Kay,  p.  16. 
t  See  the  plan  in  the  Annates  des  Voyafi^s,  V.  210. 

**  Georgi,  Desoriptlon  statisque  de  la  Kussie,  11.911.    Pallas,  Guldenstedt,  &c. 
Vol.  I. — Q  q 
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have  jofit  described.  It  is  particularly  along  the  rivers  Manitsh  and  Kooma,  that 
we  iind  plains  entirely  dry,  or  slightly  moistened  with  brackish  water^  containing  & 
great  number  of  shells,  and  a  soS  very  little  elevated  above  the  level  of  the  two 
Hypotheiitor  I  neighbouring  seas*  It  is  by  following  the  beds  of  these  two  rivers  that 
^AkT^^  I  we  may  discover  the  traces  of  that  ancient  strait,  which  several  learned 
men  have  imagined^  imitcd  the  Caspian  Sea  to  the  Palus-Meotis;  because,  farther 
north,  some  hiUs  rise  which  separate  the  Don  from  the  Wolga;  and  more  to  the 
south,  in  approaching  the  sources  of  the  Kuban  and  of  the  Terek,  we  find  the  soD 
gently  rise,  bla)ck  earth  covering  the  beds  of  sand,  and  the  common  vegetation  of 
these  climates  replacing  the  saline  plants.f  We  shall  confine  ourselves  to  this  indi- 
cation of  facts,  and  of  the  possibility  which  may  arise  from  them ;  a  discussion  upon 
the  actual  existence  of  this  strait  would  be  here  out  of  place.  Deficient  in  historical 
proofs,  we  readily  consign  to  geologists  and  poets  the  consideration  of  ages  anterior 
to  history.  This  plain  was  known  to  the  ancients  in  the  same  state  as  it  appears  at 
present.  The  different  statements  as  to  its  breadth,  are,  like  many  other  contra- 
dictions of  the  ancients,  owing  to  measurements  having  been  taken  carelessly,  and 
without  instruments.  And,  lastly,  the  passage  from  whence  it  is  too  hastily  iiiferTed 
that,  in  the  fourth  centuiy,  the  isthmus  was  covered  with  marshes,;];  relates  only  to 
one  marshy  lake,  called  bolischeij  which  is  still  in  existence. 
Gov«niinenc  I  All  thoso  low  countrics  which  extend  to  the  east  of  the  country  of  the 
oTCwieft^.  I  Tchemomorskoi  Cossacks,  and  to  the  north  of  the  Kuban  and  the  To- 
rek, form  the  government,  not  long  ago  the  province  of  Caucasia,  which  fonps  part 
Twttuu  I  of  the  Russian  Empire.  It  is  inhabited  by  different  tribes  of  Cossacks 
and  of  Nogaian  Tartars.  These  last,  being  obliged  to  wander  from  pasture  to  pas- 
ture, Uve  in  hordes  under  the  protection  of  the  Russians.  They  subsist  on  the  pro- 
duce of  their  cattle,  a  Uttle  millet,  or  by  some  acts  of  plunder  which  they  execute  as 
opportunity  ofiers.  When  caught,  they  have  been  sometimes  punished  by  the  inune- 
diate  loss  of  an  arm,  or  of  a  foot,  separated  on  the  spot,  which  savage  punishment  has 
spread  universal  terror  among  ^ese  wretched  wanderers.  Many  eye  witnesses  have 
given  a  most  affecting-account  of  the  manner  in  which  their  relations  receive  these 
mutilated  individuals:  they  hasten  to  stop  the  blood,  by  bathing  them  with  warm 
milk,  and  then  conducting  them  into  their  huts,  where  they  take  every  care  of  them. 
OmmOsa,  |  The  Cossacks  form  tiie  ruling  people,  of  which  the  principal  tribe  bears 
the  surname  of  GrcbenskL  A  chain  of  fortresses  protects  the  Russian  empke 
against  the  invasions  of  the  formidable  nations  of  Mount  Caucasus.  Among  these 
TowM.  I  places,  Kisliar  upon  the  Terek,  where  there  is  considerabfe  trade, 

reckons  nearly  12,000  inhabitants;  Mosdok  and  Georgievsk  are  at  present  the  chief 
places,  and  arc  daily  improving  in  importance  and  civihzation.  Millet,  Indian  com, 
Pfodoctknis.  |  rico,  fig-trcos,  and  cotton,  Are  much  cultivated  here;  but  the  rigour  of 
the  winter,  the  quantity  of  snow,  and  still  more  the  want  of  salutary  shelter,  reader 
the  existence  of  vegetables,  even  of  the  more  hardy  species,  very  precarious. 
There  are,  however,  in  the  vicinity  of  the  Terek,  a  great  many  orchards  and  vine- 
yards.§ 

After  passing  the  Kuban  or  the  Terek,  we  find  on  the  northern  sides  of  Mount 
Caucasus  the  celebrated  nation  of  the  Circassians,  whose  real  name  is  Tcherke^ 
cireurinit.  |  They  may  be  divided  into  two  classes,  the  Circassians  of  Kuban,  and 
the  Circassians  of  Kabardia,  sometimes  called  Kabardinians.  It  is  probable,  that 
Name  and  I  the  Zyges  of  Strabo,  the  ZicheSy  or  Zeches  of  the  Byzantine  authon»,[ 
^"^'^  I  were  a  Circassian  tribe,  since  Zygy  in  Circassian,  signifies  a  man.^ 

The  Ossetes  still  call  them  Kasachi,  which  reminds  us  of  the  KasachcSy  established, 
according  to  the  Byzantine  authors,  and  the  annals  of  Nestor,  in  the  tenth  century, 

•  Dureau  de  la  MtUe,  Geographic  physique  de  la  mer  Noire. 
t  Georgi,  Descrip.  sUt  11.  217. 

.  #  Prise,  de  Legat  apud  Stritter,  Memorix  Pvpul.  1. 513,  iti  contradicfion  with  PaUaS'a  first 
Travels,  lU.  574. 

^J  2t^^*  ^  ^'  ^^  '^^'  Guklenstcdt,  I.  152,  156 ;  and  BiischiDg,  Magattn.  Geoeraph. 
VI.  4oo. 

I  8a  StUter,  Mcmorix  popul.  art.  Zecchica,  ^  Rommel  Caucasus,  p.  12, 
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in  the  environs  of  Caucasus.  A  similarity  in  the  sound  of  Kerhetea  in  Strabo  to 
Tcher^y  has  detennined  both  Pallas  and  Reineggs  to  consider  that  ancient  tribe  as 
fiio  true  stock  of  the  ancient  Circassians.  What  appears  most  in  favour  of  this 
opinion  is,  that  the  Circassians  are  the  original  inhabitants  of  these  countries. 

The  most  remarkable  of  the  Circassian  tribes  of  Kuban  is,  without  I  ciitMdin 
doubt,  that  of  the  Temirgoi ;  they  inhabit  more  than  forty  fortified  villages,  |  f^bo* 
and  can  levy  a  force  of  2000  men.  To  the  east  of  the  Temirgoi  the  Beslenes  live, 
a  horde  who  lead  a  life  of  ease.  Their  neighboui^  are  the  Muschoks,  who  are  good 
agriculturists,  and  breed  cattle:  they  also  profit  by  the  fisheries,  which  their  nume- 
rous rivers  afibrd  them.  The  Shagacki,  below  the  Turkish  fortress  of  j9napa,  have 
a  prince  who  formeriy  possessed  some  ships  on  the  Black  Sea.  The  Circassians 
of  Kabardia  are  but  a  half  civilized  nation.  They  inhabit  a  fertile  country,  situated 
about  the  middle  of  Caucasus,  upon  the  northern  side  of  that  chain,  bounded  on  the 
north  by  the  river  Terek,  and  on  the  east  by  the  country  of  Kistcs-Tchetchentzes. 
It  is  divided  into  Great  and  Little  Kabardia. 

The  Circassians  of  Kabardia  are  distinguished  from  all  the  people  of  I  vhjOeai 
Caucasus  by  their  beauty  and  elegance.    The  men  have  a  Herculean  |  «**■*•«•*'• 
figure,  a  small  foot  and  strong.wrist,  and  they  noianage  the  sabre  with  wonderful  dex- 
terity.    The  women  are  delicate,  and  possess  a  pleasing  and  graceful  form:  their 
skin  is  white,  with  brown  or  black  hair;  their  features  are  re^dar  and  agreeable,' 
and  they  pay  that  attention  to  cleanliness  which  heightens  the  attractions  of  beauty. 
Tliis  is  what  renders  the  Circassian  women  so  much  admired,  oven  among  Euro- 
peans.    Some  travellers  assert  that  it  is  the  colour  of  their  hair,  which  has  a  slight 
tinge  of  red,  that  makes  them  so  superior  in  beauty.     The  Circassian,  prince  or 
noble,  that  is  to  say,  whoever  is  not  a  bondman,  and  who  possesses  a  horse,  is  always 
amied  with  a  poignard  and  a  brace  of  pistols:  and  ho  rarely  goes  out  without  his 
sabre  and  his  bow.     The  belt  of  the  sabre  is  fastened  round  his  body,  and  a  helmet 
and  cuirass  cover  his  head  and  chest.     This  is,  in  fact,  a  faithful  representation  of  a 
knight  of  the  10th  or  11th  century.     The  whole  of  Kabardin  can  fit  out  |  FopuiMaoo. 
1500  of  these  cavalry,  called  Uadmj  and  10,000  peasants,  or  bondmen,  equipped 
for  battle ;  but  the  former,  in  consequence  of  continual  hostiUties  among  themselves, 
are  very  much  weakened. 

The  soil  of  Kabardia  is'  excellent,  and  well  adapted  to  agriculture.  |  FraduttfoDi. 
The  winters  are  nevertheless  severe,  and  the  heat  is  not  of  long  duration.    The 
inhabitants  neglect  the  gills  of  nature,  and  they  derive  no  advantage  |  CaitiraUoa. 
from  the  fine  forests  of  oaks,  elms,  and  tdders,  which  cover  their  hills ;  but  they  are 
said  to  possess  mines  of  more  valuable  metals  than  iron  and  brass,  which  they  mako 
use  of  for  their  arms. 

The  Circassian^  build  their  houses  with  a  slight  wooden  frame  woric,  and  hurdles 
painted  white,  and  convey  the  water  from  the  nearest  rivulets  with  considerable  skill 
by  means  of  a  canal.  The  inns  exhibit  a  laudable  degree  of  cleanliness.  The  pea- 
sants, or  bondmen,  and  the  prisoners  of  war,  are  charged  with  the  care  of  fanning, 
and  k>oking  after  the  cattle.  They  make  use  of  large  ploughs,  to  which  are  har- 
nessed six  or  eight  oxen.  Hemp  is  one  of  the  natural  products  of  the  soil.  A 
great  number  of  goats,  sheep,  oxen,  and  horses,  form  the  principal  riches  of  the 
Circassians.  They  also  traffic  in  wool  and  wax.  The  horses  are  distinguised  for 
their  beauty,  their  strength,  and  their  agility.  Each  prince,  or  nobleman,  marks  his 
colts  with  a  hot  iron,  if  they  are  thorough  bred ;  and  whoever  profanes  that  mark, 
or  puts  it  upon  a  common  horse,  is  punished  with  death. 

Their  feudal  system  is  also  remarkable.     The  vassal,  who  belongs  to  |  CowtUotioo. 
the  noble  as  his  own  property,  although  not  sold  to  him,  is  obliged  to  do  all  kinds  of 
penonal  services,  but  he  pa3rs  no  contriby^on.     The  nobles  maintain  order  among 
tbe  people,  and  render  military  service  to  the  prince :  the  latter  keeps  an  open  table, 
to  the  expense  of  which  every  person  who  possesses  herds  contributes.     Marriages 
are  contracted  according  to  the  riches  and  birth  of  the  parties.     A  pldn    Education, 
nobleman  who  runs  away  with  a  princess,  incurs  the  punishment  of    mutmsm. 
death.    Whenever  a  prince  or  princess  is  born,  a  nobleman  is  selected  who  if 
lake  charge  of  the  cluld's  education.    The  father  and  mother  banish  it  from  t 
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preMiice  until  the  period  when  the  son  is  fit  for  battle^  and  the  daug^iter  of  an  age  to 
be  married.  Under  the  guidance  of  his  tutor,  the  youth  familiarizes  himself  with 
the  chace,  war,  and  pillage,  and  in  recompence  he  divides  his  booty  with  him.  It 
was  thus  that  tiie  centaur  Chiron  brought  up  the  young  Achilles.  The  simple  and 
light  diet  which  a  girl  of  distinction  lives  on  tends  to  preserve  that  graceful  and 
slender  form  so  suitable  to  a  princess.  She  is  taught  to  embroider,  to  sew,  to  plait 
straw,  and  to  make  small  baskets  with  it  Newly  married  persons  see  each  other  in 
private  for  the  space  of  a  year.  The  woman  receives  her  husband  in  the  d^ui  <^ 
the  night,  and  makes  him  enter  by  the  window.  They  do  not  show  themselves  to 
their  relations  until  there  is  an  exisUng  pledge  of  their  union.  This  similarity  be- 
tween the  Circassian  women  and  the  Aniazons  is  connected  with  the  ancient  traiy- 
tion  of  the  Circassians,  of  the  intercourse  they  had  with  a  nation,  named  Enmuidi 
(a  name  from  which  the  Greeks  may  have  made  Amazon.)  Hence  that  ingenious 
hjTpothesis  by  which  the  Circassians  are  identified  with  the  Sarmatians,  descended 
from  a  mixture  of  Scythians  and  Amazons.* 

uagnte,  \  The  Circassian  princes  and  nobles  speak  a  language  peculiar  to  them- 
selves, and  unintelligible  to  the  people.  Is  this  ordy  a  pohtical  institution,  or  is  it 
the  proof  of  a  difierent  origin  ? — There  exists  amongst  the  Circassians  a  right  to 
BotsMRtf*  I  hospitality  called  Kunadi.  Happy  is  the  stranger  who  obtains  it!  his 
host  reconunends  him  to  all  his  relatives ;  and  were  he  charged  with  the  grealefit 
crime,  he  is  still  in  safety,  because  his  host  answers  for  him.  The  Circassians  de- 
nounce dreadfiil  venseance  on  those  who  kill  their  relations ;  the  whole  family  of 
the  criminal  shares  his  punishment,  and  if  the  vengeance  of  blood  be  not  allayed  by 
a  pecuniary  indenmity,  it  is  transmitted  even  by  marriage. f 

Bdigioii.  I  These  people  were  formerly  Christians,  with  scarcely  ai^  religioos 
worship.  They  are  now  Mahometans,  but  wholly  devoid  of  zeal.  The  mauso- 
leums of  the  Circassians  are  constructed  of  hewn  stone,  and  surrounded  with 
colonades. 

BMiiitt.  I  The  Boiiansy  who  dwell  below  the  Circassians,  and  by  the  side  of  the 
Suanes,  are  the  ancient  inhabitants  of  Kabardia.  Pursued  by  the  Circassian  noUes, 
they  were  compelled  to  •  seek  an  asylum  in  the  high  barren  mountains  whk^h  arc 
covered  with  snow,  and  they  live  there  to  the  present  time,  still  tributary  to  their 
ancient  persecutors.  They  are,  according  to  their  own  account,  a  mixture  of  a 
variety  of  nations:  namely,  Bulgarians,  Greeks,  Kalmuks,  Eumuks,  but  principally 
Nogais,  who  are.Mongols  or  Huns.  * 

TObn.  I  The  Basians  comprehend  three  tribes,  the  Tshegems,  the  Balkars, 
and  the  Earatshas. 

wonhiR.  I  Traces  of  Christianity  are  to  be  found  amongst  them,  and  we  arc 
assured  that  in  their  country  a  church  is  to  be  seen,  which,  though  ancient,  is  still  in 
good  preservation.  A  road  opened  through  the  rocks,  and  furnished  with  a  balus- 
trade of  iron  on  both  sides,  conducts  to  the  church  by  a  serpentine  path;  and  the 
gospel  and  the  rituals  are  m  the  Greek  language. 

^"cdouH  I  The  Basians  have  very  considerable  herds  of  oxen.  Their  mules  are 
of  Che  rauntry.  |  much  praised ;  they  cultivate  millet  and  oats ;  and  they  extract  lead  from 
the  mines  of  Eargatchin  Tau,  that  is  to  say,  the  leaden  mountain:  they  prepare  salt- 
petre, and  sell  gunpowder.  M.  Reineggs,  has  observed  in  Basiania  a  great  many 
interesting  objects  of  natural  history;  several  of  the  valle3rs  are  filled  with  sulphu- 
rous exhalations,  and  thunderbolts  fall  more  frequently  here  than  any  whc^  else. 
Near  the  river  Jetchick,  which  flows  into  the  Euban,  there  are  hot  springs  so  corro- 
ding, that  they  cause  swelling  in  the  mouths  of  those  who  drink  of  them,  j:  In  the 
environs  of  Mount  Elboors  there  is  an  elevation,  composed  entirely  of  a  golden- 
coloured  micaceous  gravel  or  yellow  miga,  which  is  so  loose  that  men  and  horses 
Bamktu  I  sink  in  it  as  in  water.  Colonades  of  basalt,  in  prisms  of  threo>  five, 
eight,  and  nine  sides,  are  found  in  the  high  mountains  towards  the  sources  cC  the 

*  Reineggf ,  Topog^phie  du  Caucase,  i.  338.    Pallaa,  i.  390. 

t  This  wms  the  system  in  England  previous  to,  and  even  during  the  reign  of  Alfred. — Tr. 

^  Reineggs,  Topographie  du  Caucase,  i.  291. 
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Terek;  but  it  may  be  doubted  whether  M.  Reineggs,  who  has  drawd  them,*  knew 
how  to  distinguish  the  enigmatical  rock  in  a  correct  manner. 

The  Ossetes  dwell  to  the  east  of  the  Basians.  They  are  called  some-  |  omcci. 
times  Ossi,  Ossis,  Ossites,  or  Ossitinians.  In  this,  as  in  numerous  other  instances, 
we  adopt  the  radical  part  of  the  name  by  which  a  nation  is  designated  either  by  the 
people  belonging  to  it  or  by  their  neighbours,  while  the  terminating  syllables  are  in 
eome  measuiB  arbitrary,  till  such  time  as  the  celebrity  or  famiUarity  of  the  people 
among  those  who  write  about  them  establishes  some  unchanging  designation.  On 
seeing  the  clothing,  the  light  chesnut  hair,  and  the  red  beards  of  these  people,  we 
should  say  that  they  were  peasants  from  the  north  of  Russia.  They  give  themselves 
the  name  of  Iranes.  Their  language  has  someconnection  with  the  Grerman,  Sclavonian, 
and  still  more  with  the  Persian.  The  country  of  the  Ossetes  commands  the  communi- 
cations with  Georgia.  It  extends  from  the  sources  of  the  Terek  to  the  northern 
branches  of  the  Eur.  In  these  rugged  mountains,  all  the  rivers  flow  with  an  aston- 
ishing rapidity.  The  manners  of  the  Ossetes  are  of  a  characteristic  sim- 
plicity;  their  method  of  saluting  consists  in  touching  the  chest  for  men, 
and  the  bosom  for  women.  In  their  funerals  there  is  a  noisy  ostentation  of  grief: 
the  women  beat  their  breasts,  and  threaten  to  precipitate  themselves  from  the  top  of 
a  rock.  They  aflerwards  eat  and  drink  in  honour  of  the  dead  for  ihree  days,  f  The 
houses  of  the  Ossetes  resemble  so  many  castles  in  miniature,  and  although  vassals 
of  Russia,  they  live  in  a  state  of  wild  independence. 

It  is  alleged  that  there  is  met  with  in  that  part  of  Caucasus,  a  large  i  Katnni 
bird  of  a  very  beautiful  variegated  plumage,  resembling  a  pheasant;  |  corioatiei. 
the  Ossetes  call  it  S3rm.  A  sort  of  friendly  alliance  is  said  to  subsist  between  it  and 
the  wild  goats,  the  partners  of  its  sohtude.  At  the  ^proach  of  the  hunter  it  sends 
forth  a  shrill  whistle,  which  serves  to  warn  the  quadrupeds  of  the  impending  danger. 
There  are  still  to  be  seen  in  this  cojuntiy  thousands  of  caverns  hollowed  out  of  the 
nigged  rock,  upon  almost  inaccessible  mountains,  and.  generally  of  the  height  of 
sixty  feet.  They  are  now  abandoned,  but  we  may  still  trace  the  vestiges  of  ancient 
inhabitants.;};  The  Russian  fort  of  Darial  is  situated  on  the  eastern  frontiers  of  Os- 
setia.  A  few  sli^t  fort^cations,  and  a  small  garrison,  would  render  this  pass  im- 
pregnable. At  this  place,  the  road  now  used  leads  for  a  considerable  way  through  a 
subterraneous  passa^  cut  in  the  soUd  rock. 

The  most  considerable  tribe  of  the  Oasetuma  is  that  of  the  Dugores. 
They  are  said  to  be  tributary  to  the  Badilles,  a  sort  of  knights  or  free- 
men, living  in  the  highest  mountains,  and  separated  by  a  small  river  from  another 
equally  unknown  tribe,  that  of  the  Nitigures,  a  name  apparently  of  Hunnic  origin. 
The  Tcherkessates  have  words  which  they  esteem  sacred,  and  which  are  divided 
into  sections,  according  to  the  number  of  their  families.  They  cele- 
brate annual  festivals,  which  last  eight  days,  and  resemble  that  of  taber- 
nacles among  the  Jews.  Travellers  are  hospitably  invited  to  partake,  and  one  of 
the  famiUes  is  charged  with  the  care  of  entertaining  them.  The  Dimsars,  a  repub- 
lican coloi^y  are  incessmitly  at  war  with  the  Dugores.  We  find  in  their 
canton  a  cavern  of  St  Nicholas,  a  reUc  of  their  ancient  faith.  This 
Russian  Saint  is  supposed  to  appear  there  under,  the  form  of  an  eagle,  to  receive  the 
food  which  is  offered  to  him;  of  course,  there  will  be  no  lack  of  birds  of  prey  ex- 
actly to  personate  the  Saint  in  this  particular. — Some  missionaries  have  recently 
taken  a  very  wise  advantage  of  this  people's  former  profession  of  Chris-  BdbnmtkM 
tianity  to  oflfer  to  re-instruct  them  in  the  principles  of  rehgion  and  civih-  °^  *•  omeUi». 
zation,  and  these  offers  were  accepted  by  the  late  General  Kasibek,  one  of  their 
chiefs,  and  by  those  who  acknowle<k;ed  his  authority.  This  is  accompanied  with  a 
tendency  to  a  good  understanding  with  the  Russian  government,  and  an  acquiescence 
in  the  plans  of  geneml  amelioration  happily  begun  in  these  countries.  The  advan- 
tage of  this  diuige  begins  to  be  felt  by  those  travellers  who  cross  the  Caucasus 

• 

*  Reineg^gs,  ibid,  i;  286.  tab*  iii*    Compare  Georgi,  ii.  970. 

t  Reineggs,  i.  218. 

t  Pallas,  premier  voyage,  vii.  p.  55—79.    Keineggs,  i.  233. 
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along  (he  chain  of  Rusaian  posts  from  Mosdoc  to  Teflis,  tip  the  precipitous  banks  of 
the  Terek,  and  down  those  of  the  Aragui.  A  strong  Russian  escort  is  necessaij 
for  security,  but  a  distant  approximation  to  co-<^ration  on  the  part  of  the  natives  is 
agreeable  and  encouraging.  Sir  Robert  Ker  Porter  was  hospitably  entertained  at 
the  house  of  General  Kasibek's  family,  near  the  mountain  called  KasibeL  He  and 
his  party  were  struck  with  the  contrast  between  the  dutifd  civilities  paid  by  the  ser- 
vants to  their  master's  guests  and  the  assassin-like  expression  of  their  countenances 
«nd  equiphients,  indicating  the  powerful  lineaments  left  by  their  former  habits,  and 
intimating  the  prudence  of  observing  precautions  against  those  tendencies  which 
might  be  still  suspected  of  retaining  a  degree  of  activity.* 

The  mountainous  tract  which  extends  from  the  eastern  limits  of  Ossetia  towards 
Bicatit.  I  the  north,  between  the  rivers  Sunsha  and  Akasat  is  called  IRstia  or  £is- 
tetia  by  the  Russian  travellers  and  geographers.  It  is  like  Kabardia,  a  country  of 
forests  and  pastures,  with  districts  adapted  to  agriculture.!  The  different  wild  tnbes 
Kiiict.  I  that  live  there  are  known  under  various  general  names;  the  Georgians 

call  them  Kistes;  the  Tartars^  Mizshegis;  their  principal  tribe  assumes  the  name  of 
Ingooshes  or  Intooshes.  We  distinguish  also  ihe  Tchetchentzi  or  Tetentzes,  the 
K^abulaks,  and  the  Tushes.  They  all  speak  a  particular  language,  which  appears 
to  be  very  ancient  In  war,  they  carry  a  buckler,  and  this  ancient  custoin  (fistin- 
guishes  them  from  all  the  other  inhabitants  of  Caucasus. 

inyKMhw^  I  Amongst  the  Ingooshes,  we  observe  vestiges  of  the  true  religion, 
chetfwonb^  |  An  anchorct  called  the  Zaniustag,  Fiving  in  celibacy,  and  dwelling  by 
the  side  of  an  ancient  church,  performs  tiie  functions  of  priest;  before  a  numerous 
assembly  he  immolates  on  an  altar  of  stone  a  number  of  white  sheep,  which  the 
richest  and  most  distinguished  families  provide.  This  church,  situated  in  the  ter- 
ritory of  the  Ingooshes,  bears  a  Gothic  inscription,  and  contains  some  Latin  books, 
ornamented  with  blue,  black,  and  gilt  characters ;  these  books  are  revered  as  reli<^ 
Thirty  little  dwellings  for  hermits  are  erected  in  the  vicinity  of  this  ancient  edifice, 
which  has  been  always  held  as  an  inviolable  sanctuary  in  the  midst  of  the  wars  io 
which  these  barbarians  are  continually  engaged. 

The  Ingooshes  have  a  very  charaoteristie  physiognomy,  and  a  pronunciation  so 
extremely  harsh  that  a  stranger  would  think  they  were  rolling  pebbles  in  their  mouths. 
KuaiMhb.  I  They  can  muster  5000  men  capable  of  bearing  arms.  ^  The  Karabulak? 
deserve  to  be  noticed  on  account  of  their  dialect,  which  appears  to  be  that  of  the 
celebrated  Alans;  for  the  town  of  Theodosia,  in  Tauris,  was  called  by  the  Alanic 
name  Trdauda,  signifying  seven  gods;  now  this  word  retains  the  same  signification 
amongst  the  Karabulaks.;]: 

Tffcgtcbemrii  |  The  Tchetchentzi  or  Tetentzes  inhabit  seven  large  villages;  they 
sometimes  extend  their  depredations  beyond  the  Russian  frontiers,  and  then  retire  to 
their  native  mountains,  where  they  can  bid  defiance  to  the  pursuit  of  the  Cossacks. 
They  are  considered  as  the  most  formidable  of  all  the  tribes  which  inhabit  the  innu- 
merablo  rocky  valleys  of  the  eastern  part  of  thb  chain.  They  are  not  only  a  dread 
to  their  immediate  neighbours,  tribes  similar  to  themselves,  but  they  keep  tho  dbci- 
plined  Russians  continually  on  the  alert  They  are  unwearied  in  their  watch  for 
prey,  quick  as  lightning  in  attack  or  escape,  unsparing  in  plunder,  and  murder  with- 
out mercy  those  whom  they  r^b,  excepting  Christians^  from  whom  tfiey  expect  hi- 
ditional  plunder  in  the  form  of  ransom.  They  initiate  their  youth,  at  a  veryeaily 
age,  in  their  marauding  expeditions;  and  the  more  bold  and  sanguinary  they  show 
themselves,  the  higher  they  stand  in  the  estimation  of  their  tribe.  He  who  roost 
frequently  surpasses  the  rest  in  the  execution  of  desperate  and  cruel  enterprises, 
commonly  becomes  the  leader  of  his  brethren,  aiyl  the  chief  of  many  families.  They 
have  one  supreme  chief,  whose  dignity  is  hereditary.  He  alone  commands  them 
on  any  enterprise  of  general  interest,  but  he  possesses  no  civil  authority  or  jurisdic- 
tion.   They  have  a  sort  of  common  law  universally  understood,  which  maintains  ab 

*  Sir  R.  K.  Porter's  Trtvels  in  Georgia,  Persia,  &c  voL  i.  p.  77. 

t  Gcorrf,  Russia,  ir.  971. 

t  PeripL  Kuxin.  Anonym,  in  Geog.  Gnec  Blin.  Itommel*  on  Caucatusp  in  the  Blagaiin  £tb- 
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iniefltine  regularity.  When  thb  is  viohled,  a  tribunal  of  their  elders  takes  cognizance 
of  the  case}  and  the  offender  is  instantly  put  to  death,  his  dwelling  erased,  and  his 
property  given  to  the  party  injured.  They  were  once  a  sort  of  Christians,  and  they 
still  observe  Easter.  They  now  consider  themselves  as  Mussulmans;  but  the  esta- 
blishment of  a  few  domestic  regulations  is  the  only  symptom  of  their  connection  with 
the  Arabian  prophet,^ 

On  the  south-east  we  find  the  Tushes,  that  is  to  say,  the  dreamersy  a  |  Tmbea. 
name  which  they  owe  to  their  superstition.  They  are  the  Tusci  of  Ptolemy.  The)c 
enfbrtain  a  great  veneration  for  cats.  It  is  said  tliat  among  them  the  father  gives  to 
his  son,  at  tibe  age  of  six  or  seven  years,  a  young  adult  girl  for  a  wife,  and  exercises 
himself  the  privileges  of  a  husbaiMl  until  the  boy  arrives  at  puberty.  The  children 
which  are  the  fruit  of  this  union  are  brought  up  as  part  of  the  family.  This  strange 
custom  existed  till  lately  in  European  Russia.  A  small  but  very  strong  ^[>ecies  of 
mule  is  found  here,  said  to  be  the  offspring  of  the  jack-ass  and  the  cow. 

The  eastern  part  of  Caucasus,  or  ancient  Albania,  is  divided  into  innumerable 
cantons,  but  which  modem  geography  comprehends  under  two  denominations,  Da- 
ghestarif  which  includes  all  the  dechvities  of  Caucasus  towards  the  Cas-  DigheMtn. 
pion  Sea,  and  LesgkUtanj  containing  the  more  elevated  valleys  tdwards  LeqiUnaa. 
Georgia,  and  the  country  of  the  Kistes.  Lesghistcm  is  a  district  Hable  to  great  va- 
riation of  extent:  Its  limits  enlarge  or  diminish  according  to  the  results  of  the  wars, 
which  the  robbers  called  Lesgbians  constantly  wage  with  the  other  Caucasian  nations. 

The  Lesgbians,  who  appear  to  be  the  Leg®  of  the  ancient8,t  have 
become  formidable  by  their  inveterate  habits  of  plunder ;  they  seize  upon 
men  and  herds,  and  whatever  else  they  can  find  in  the  neighbouring  districts.  They 
carry  ofiT  their  booty  on  swifl  horses,  and  break  down  behind  them  the  bridges  of  ice 
and  snow  which  cover  the  precipices  of  Caucasus.  Accustomed  to  endure  hunger 
and  thirst,  they  carry  with  tiiem  only  a  slender  stock  of  provisions,  cither  in  leathern 
bottles  or  in  goat's  skins.  But,  when  reduced  to  the  last  extremity,  they  draw  lots 
among  themselves,  and  he  whom  accident  selects  is  forthwith  devoured  by  his  com- 
rades. Their  manner  of  living,  and  the  pure  air  which  they  breathe  upon  their  moun- 
tains, contribute  to  their  extreme  longevity.  Just  before  death,  the  old  Lesghian 
who  has  siirvived  the  perils  of  the  field  of  battle,  sends  for  his  relations  and  his 
heirs,  and  points  out  to  them  where  his  gold,  his  silver,  and  his  jewels,  are  deposited, 
and  then  dies  contented.    This  nation  possesses  some  min^* 

In  Daghestan  we  see  the  Lesgbians  peaceably  driving  their  herds  to  a  distance 
from  the  mountains,  and  paying  a  contribution  for  their  pasturage.  Their  women, 
celebrated  for  their  beauty,  are  no  less  distinguished  for  their  courage.  Several  of 
the  Lesghian  tribes  profess  Mahometanism ;  some  traces  of  the  Christian  faith  may 
also  be  observed  among  them,  but  the  less  civilized  still  worship  the  sun,  the  moon, 
iicesy  and  rivers. 

Their  language  has  some  affinity  to  that  of  the  inhabitants  of  Fin- 
land, but  the  diversity  of  the  Lesghian  dialects  is  very  great.  An  at- 
tempt has  been  made  to  reduce  them  to  the  number  of  eight.  1.  The 
Awares^  and  the  fourteen  tribes  resembling  them,  which  occupy  the  northern  part  of 
Leghistan,  speak  the  first  dialect.  The  district  of  Awar,  or  Aor^  the  remainder  of 
the  Aorses,  and  the  parent  tribe  of  the  celebrated  Awares,  bear  also  the  name  of 
Chunsag,  which  signifies,  the  empire  of  the  Chunes  or  Huns.  About  1500  Maho- 
metan families  Uve  here  very  peaceably,  under  the  government  of  a  khan,  who  is 
reckoned  one  of  the  most  powerful  princes  of  Caucasus,  and  whose  abode  is  dis- 
tinguished from  the  rest  by  having  glass  windows.  2.  The  tribes  of  Dido 
and  of  Unso  speak  the  second  dialect :  they  dwell  in  the  mountains  above 
the  district  of  the  Tchares ;  pasture  their  sheep  in  the  Kacheti,  and  Uve  in  a  state  of 
happy  indolence.  3.  The  thurd  dialect  is  that  of  the  Kabutches,  who  |  Kabutdiet. 
are  supposed  to  dwell  near  the  Didos,  towards  the  east.  4.  The  fourth  is  in  use 
among  the  •Sndys,  who,  according  to  Guldenstcdt,  inhabit  a  country  bordered  by  a 
branch  of  the  river  Koisu.     5.  The  AkooshcSy  the  KoovesbeSy  and  the  Zudacarsy 

•  Sir  R.  K.  Porter's  Trarcls,  vol.  i.  p.  60.  f  Rcineggs,  i.  18S. 
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three  tribes  whose  dwellings  extend  along  the  frontier  of  Daghestan,  and  eYen  witbifl 
that  province,  speak  the  fifth  dialect  The  Kooveshes  or  Kubashes,  are 
the  most  deserving  of  notice.  They  enjoy  a  considen^le  degree  of  inde- 
pendence, and  are  industrious,  sober,  hones^  and  loyal.  It  is  said  that  they  cail 
themselves  Frenks,  and  claim  a  Europeui  origin.  It  might  have  been  supposed  that 
they  are  the  descendants  of  some  Venetians  or  Genoese,  who  in  the  15th  centuiy 
visited  the  coast  of  the  Black  Sea,  had  not  more  accurate  researches  proved  that 
their  language  resembles  that  of  the  Lesghians.  The  Eubashes  act  as  brokers  in 
the  trade  which  is  carried  on  between  Persia  and  Russia.  They  bring  to  KisW 
considerable  quantities  of  cotton.*  At  home  they  are  employed  in  the 
manufacture  of  iron,  gold,  and  silver — in  forging  cuirasses^ — and  ia 
making  fine  handkerchiefs,  mantles  of  felt,  and  carpets.  Their  women  are  active, 
ingenious,  and  even  well-informed,  and  occupy  themselves  with  embroidering.  The 
Kubashes  banish  fVom  their  country  all  idle  persons  and  beggars.  Theiir  integrity  is 
so  generally  known  that  the  Lesghian  princes  deposite  with  them  the  treasures  which 
they  have  accumulated,  and  the  neighbouring  tribes  submit  all  controversies  to  their 
arbitration.  They  are  Mahometans,  but  confine  themselyes  to  one  wife.  Twelve 
of  their  deans  are  entrusted  with  the  keeping  of  a  capital  stock,  which  is  the  pro* 
Kaakomttiu.  |  duco  of  their common  labour.  6.  The  Easikumuks, shepherds,  and  maraiH 
ders,  who  live  upon  the  banks  of  a  branch  of  the  river  Eoisu,  speak  the  sixth  Lesghian 
Kaiduki.  I  dialect  7.  The  seventh  current  among  the  Katdaiksj  and  the  Karaki* 
daks,  who  inhabit  the  districts  lying  between  the  towns  of  Tarku  and  Derbend.  These 
people  are  remarkably  swifl,  and  uncommonly  dextrous  in  handling  the  musket  and 
the  sabre.  The  fertile  valleys  of  the  Kaidaiks  contain  many  beautiful  villages.  The 
prince  of  the  Ka'idaiks  is  called  the  Uzmey ;  his  son,  it  is  aUeged,  is 
suckled  by  all  the  wom^n  of  the  country,  for  the  purpose  no  doubt  of 
strengthening  their  attachment  to  their  future  sovereign.  8.  The  KaraeleSy  who 
TubMKnuu  I  possess  some  villages  near  Tabasseran,  a  flourishing  district,  governed 
by  a  prince  of  its  own,  speak  the  eighth  Lesghian  dialect,  which  is  believed  to  he 
also  common  to' the  inhabitants  of  the  district 

Oriental  Caucasus  contains  also  two  Tartar  nations.  The  JSSimdb 
reside  to  the  north  of  Daghestan,  upon  the  borders  of  the  Caspian  Sea. 
About  twelve  hundred  families,  under  the  government  of  Beys,  dwell  here  in  cabiDS 
made  of  hurdles  of  osiers.  .The  Truchmenes  are  spread  over  all  the  eastern  side  of 
Caucasus,  but  principally  in  the  south  of  Daghesten,  and  in  the  whole  of  the  pro* 
vince  of  Schirwan.  .These  wanderers  speak  the  Turkish  dialect  of  the  Tartar  lan- 
guage. They  are  governed  by  their  hereditary  khans, -the  most  powerful  of  whom 
reside  at  Kooba,  at  Shamachia,  and  at  Sallian. 

From  the  state  of  warfare  and  anarchy  in  which  these  tribes  live,  their  poHticai 
topography  can  never  be  fixed.  The  vague  word  Lesghistan,  or  country  of  the 
'hSitii  "imdof  I^^^g^^'*^*  enlarges  and  contracts  with  the  invasions  of  that  fierce  peo- 
Schirwan.  p\e  I  the  name  Daghestan  signifies  a  country  of  mountains.  Its  appli- 
cation is  as  undetermined  as  that  of  Gorski,  or  inhabitants  of  the  mountains,  ^vea 
by  the  Russians  to  the  majorify  of  the  petty  Caucasian  hordes.  The  uncertain  ex- 
tent of  those  terms  too  affects  the  Umits  to  be  assigned  to  Shirwan,  which  custom  or 
circumstances  have  represented  as  commencing  sometimes  at  Derbend,  and  some- 
times at  Bakou.l  Leaving  these  points  undecided,  we  shall  briefly  notice  the  mo^ 
remarkable  places  as  we  pass  from  north  to  south.' 

The  country  of  the  Kumuks  extends  from  the  banks  of  the  Terek  to  those  of  the 
Eoisu.  It  comprehends  the  gulf  and  the  peninsula  of  Agrachanskoi. 
The  most  remarkable  place  is  Endery,  the  market  where  the  Lesghiai^ 
sell  their  plunder.  To  the  south  of  the  Eoisu  is  the  territory  of  a  Tartar  chief,  who 
assumes  the  title  of  Shamkal,  and  who  resides  in  Tarku,  a  town  containing  10,000 

•  Guldcnstcdt,  Voyage,  Stc.  i.  101.    Reineggs,  i.  60—113.    Forstcr,  Voyage  du  Bengalc, 

t  Compare  Busching,  Geographic,  ii.  par  2.  Georgi,  Russie,  ii.  975.  Wahl,  Asie  Occidenlale, 
459—482. 
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inhabitants,  upon  the  ahorea  of  the  Caapian  Sea.*    Ascending  the  Koisu,  we  arnre 
at  the  dominions  of'Ouma-Khan,  or  Khan  of  the  Awares,  of  whom  we  have  before 
spoken.   The  town  of  Chunsag  contams  about  600  houses.    Upon  the  eastern  back 
of  the  mountains,  we  find  the  interesting  town  of  Kubasha,  with  its  industrious 
population  of  about  6000  souls.     The  territory  of  the  prince,  or  Uzmey,  reaches  to 
Derbend;  he  resides  at  Barshli.  The  town  of  Derbend,  shut  up  between  |  neibcad. 
the  moimtains  and  the  sea,  reckons  from  6  to  700  houses;  its  thick  and  lofty  walls 
astonish  the  traveller,  but  oppose  no  barrier  to  the  advance  of  armies;  its  insecure 
port  has  but  little  trade.     We  here  begin  to  feel  the  influence  of  a  milder  climate* 
The  territories  of  Derbend,  Eoura,  and  Eouba,  must  be  reckoned  amongst  the  most 
delightful  of  countries.     It  is  here  that,  according  to  Strabo,  the  inhabitants  reaped 
a  harvest  of  fifly  fold,  and  saw  these  rich  crops  spring  up  twice  or  thrice  every  year. 
Even  in  our  dayB  the  soil  is  in  some  places  so  rich  and  strong  that  six  or  eight  oxen 
must  be  yoked  to  the  plough.     A  great  quantity  of  wheat,  barley,  saflron,  cotton, 
and  various  fruits,  is  exported. ^    The  territory  of  Eouba  has  been  called  by  the 
Persians  the  Paradise  of  Roses.     There  are  places  where  fVom  each    PuMBieor  ' 
clefl  of  the  rock  a  vine  may  be  seen  shooting  out.;|;  But  these  fine  regions    ^'*'^ 
are  subjected  to  excessive  humidity;  and  are  in  several  places  infected  with  reptiles 
and  permcious  insects.   The  towns  of  Tabasseran,  Acouti,  and  others,  are  the  chief 
residences  of  the  petty  sovereignties  in  the  mountains.   The  khan  of  Eoura  extends 
his  dominion  to  the  sea,  where  the  river  Samour,  probably  the  Albanus  of  the  an* 
cients,  discharges  its  fU)undant  waters  through  ten  or  twelve  mouths.     Eouba,  th« 
abode  of  the  most  powerful  khan  of  that  country,  contains  only  about  400  or  600 
houses.  Below  Eouba  is  the  town  of  Shabran,  indiich  was  built  by  Hebrews  under 
the  name  of  Samaria.     Some  Jews  still  live  there,  who  are  digtinguished  by  their 
handsome  persons,  and  their  easy  manners.  These  towns,  situated  upon  the  eastern 
part  of  Caucasus,  look  towards  the  Caspian  Sea.    As  we  pass  the  mountains,  we 
see,  extending  to  the  south-west  and  the  south,  the  territories  of  Dshceki,  Sha- 
machia,  Ehana,  and  Sallian.     The  two  first  are  bounded  by  the  Eur,  the  other  two 
occupy  the  insular  plain  encompassed  by  that  river  and  the  Aras.   New  I  New  sutm^ 
Shamachia,  a  trading  town  of  6000  inhabitants,  is  considered  as  the  |  ^^^ 
capital  of  Shirwan. 

The  Eur,  after  being  augmented  by  the  junction  of  one  of  its  branches  with  the 
Aras,  becomes  navigable.  The  sturgeon  ^heries  at  its  mouth,  near  Sullian,  Inrintf 
in  20,000  rubles  (or  J63000)  to  the  khan  of  Eouba,  who  lets  it  out  to  the  Russians.]! 
To  the  east  of  Shamachia  Caucasus  decreases  in  height.  An  extensive  neck  of 
land  shoots  into  the  Caspian  sea,  called  the  Peninsula  of  Apsheron, 
or  of  Okoressa,  whose  salme  and  clayey  soil  is  covered  witl^a  languish- 
ing vegetation,  but  whose  celebrated  springs  of  naphtha  form  a  source 
of  inejdiaustible  wealth  to  the  petty  sovereign  of  the  town  of  Bakou. 
The  principal  springs  are  at  Bala^han,  one  of  them  furnishes  600  pounds  a-day. 
Not  far  from  thence  is  the^eW  offircy  about  a  square  verst  in  extent,  and  conti- 
wially  emitting  an  infiammsd)le  gas.  The  Guebres,  or  worshippers  of  fire,  have 
built  several  small  temples  there.  In  one  of  these,  near  an  altar,  a  large  hollow 
pipe  is  fixed  in  the  eardi,  from  the  upper  end  a  blue  flame  issues  more  subtile  than 
that  from  spirits  of  wine:  a  similar  flame  escapes  from  a  horizontal  opening  made 
HI  the  rock.  A  hill  near  Bakou  furnishes  white  naptha,  but  in  very  limited  quanti- 
ties. The  Russians  make  use  of  it  both  as  a  medicinal  drug  and  as  a  cordial ;  they 
*pply  it  also  externally.  Not  far  firom  thence  are  two  springs  of  hot  water,  which 
bubble  up  like  the  naphtha;  the  water  is  impregnated  with  a  bluish  clay,  which  ren- 
ders it  thick,  but  it  becomes  clear  by  standing,  the  clay  falling  to  the  bottom.  Bath- 
ing in  it  braces  the  system,  and  improves  the  iq)petite.    The  khan  of  Bakou  derives 

,  *  Bieberstein^  Description  des  Pays  entre  le  Terek  et  le  Kur»  in  the  Annales  det  Voyagef , 
xu.  p.  180. 

t  Gmenn's  Tnivcls,nii.  68.  Biebentein»  Description  of  the  Countries  between  the  Terek 
sndthe  Kur»  p.  31,  (in  Gcniitfi.)'  i  Reineggs,  i.  p.  107. 

I  Georgi.  ii.  977.  Compare  Beiberstein,  &c, 
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Town  oTBa- 


from  the  naphtha  a  revenue  of  14,000  rubles,  (or  «g2100.)  The  town  of 
Bakou,  which  has  a  road  for  ships  by  no  means  safe,  though  the  beat 

upon  the  CDast,  exports  to  Russia,  besides  naphtha,  some  cotton,  nee,  and  a  mnl 

quantity  of  wine  and  opium.     Its  territory  also  supplies  salt,  which  is  obtained  from 

several  lakes  or  salt  marshes. 
Such  are  the  principal  nations,  countries,  and  towns,  of  tiie  Caucasian  region  |  m 

surveying  which  we  have  unavoidably  been  somewhat  prolix,  from  the  number  and 

the  minuteness  of  the  objects  to  be  described. 

Table  of  the  Geographical  Positiona  of  the  Caueaeian  Region. 


Namet  of  places. 


Long.  E.  from 
London. 


Derbend  •  . 
Kislar   •  •  . 

Mosdok   .  . 
Taman  •  •  • 

Tiflis .... 


deg.  Ddn.  te« 

47  39  15 
46  14  15 

48  50  15 
36  35  0 

44  20  15 


Latitude. 


deg.  nin. 

42  5  45 

43  51  15 
(43  54  0) 
43  48  46 
45  12  16 

41  28  30 


Authoritiea. 


Rus.  Atlas  m  100  sheets. 

Idem. 

Calendar  of  Peterd>urg^ 

Russian  Atlas. 

Id.  Archive  of  Lichtea- 

stem. 
Idem. 


^A>H.  The  Table  annexed  to  the  Sossian  Atlai  is  founded  on  Astronmnical  dbterimtioa^ 

chiefly  recent 
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Synoptical  Table  of  the  Political  Divi9ian$  of  the  Caucaaiain  Coimdtet. 


Great  Divisions. 


Subdivisions. 


Caucasia,  (go- 
vernment of,) 

Countries  of  the 
Cossacks  of  the 
Black  Sea. 

Circassia. 

Abassia.    •  .  . 


1.  Circle  of  Gregoriewsk. 

2.  —  of  Alexandrow. 

3.  —  of  Eizliar. 

4.  —  of  Stauropol. 
6.  —  of  Mozdok. 

j  Make  a  part  of  the  go- 
i  vernment  of  Tauris. 

1.  Circassia  of  Kuban. 

2.  Great  Eabarda. 

3.  Little  Eabarda. 
Different  cantons.  •  .  • 


{ 


Western Gcor.    f^'  JS^"***   ;•• 
«u    A>*.^^»i«,  Udischi,  canton, 

gm,   formerly    I  «    imcritia 

Turkish  Geor-  i  ^'  ^T^      '      '  ' 
'^  Kadsba,  canton. 

^^  '3.  Guria. 


Eastern  Geor- 
gia formerly, 
Persian  Geor- 
gia. 


1.  Circle  of  Tiflis. 

2.  —  of  Gori. 

3.  —  of  Ananur. 

4.  —  of  Tela. 
K  —  of  Sihnah. 

^6.  —  of  Adjakala. 


•  . 


Obm  d'mded  into  Kaidndi  and 
Kfteheci. 


Capitals. 


Gregoriewsk,  or 
Tegoriewsk.  .  . 


Ekaterinodar.   . 
None.  .  •  •  «  . 

None.  ..... 

Isgaour 

Kutatis 

Titizigha(?) 
Tiflis 


Sovereigna. 


Russia. 


Idem. 
Independent 


Under  the  pro- 
tection of  Tur 
key. 

A  czar,  a  tas* 
sal  of  Russia. 

A  prince,  va^ 
of  Imeritia. 

Dependent    <^ 
the  Turks. 
Russia. 
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Countries. 


Great  Diriflioii. 


SubdiTiiions. 


Crorski,  or  peo- 
ple   of  the 
mountains 


1*  Suanetia. 

2.  Bamania* 
the     <  3.  Ogsetia. 
ins.         I  4.  Kistia,  or  Injgooshia. 
15.  Tchetchentzia* 
'1.  Khanat  of  Awar. 


Lesghiitan. 


Daghestan* 


Shirwan. 


\  2.  Lordships  of 
kumuks.  •  • 


3.  ThecantonsofTcfaa- 
riy  Tnshesy  &c.  •  • 

"  1.  Country  of  the  Ku- 
muks. 

2.  Khanat  of  Tarku.   • 


3.  —  of  EaVdak*    •  •  • 


4.  District  of  Kubascha* 

5.  —  of  Akusha.    •  .  • 

6.  — ofDerbend.  *  .  . 
7*  —  of  Koura.  •  •  •  . 


^6.  — ^ofKouba.  •  •  •  • 

1.  Khanat  of  Bakou.  • 

2.  — ofShamachia.  •  • 

3.  —  of  Dscheki  or  Ka- 

balla. 

4.  Lordship  of  Sallian. 


Capitala. 


None. 


Chunsag,  or 
Awar,  (accord- 
ing to  some 
Kabudana.)  •  • 

Kasamish,  Ku- 
muk. 

None 

Enderjy  &c.  • 
Tarku 

Eaidak,  Bar- 
shU 

Kubasha. .  .  • 

Akusha.  •  •  . 
Derbend.  •  •  • 
Kounu  .... 


KoubaorKuba. 

Bakou 

Shamachia.  •  • 

Nuchi.  .  •  •  • 
Sallian.  •  •  •  • 


SoTcrcigM. 


Princes  or  eM^r*, 
most  of  them 
dependents  on 
Russia. 


Independent 

khan. 
Various  chiefs. 


Various  chiefs. 

Princes  depen- 
dent on  Russsa. 

Khan  depen- 
dent on  Russia 
(Shamkal.) 

Idem    (the    Uz- 

mey.) 
Dependent  on  the 

khan  of  Kaidak. 
Idem. 

Russia.  (1809.) 
Dependent     on 

the  Russians  but 

formerly  on  the 

Persians. 
Idem. 
Idem. 
Idem. 

Idem. 

Khan  of  Kuba. 
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TURKEY  IN  ASIA. 


PART  I. 

Ma  Minor,  wiA  the  Coasts  of  the  Black  Sea. 

Wb  are  now  to  tread  upon  a  soil  rich  in  interesting  and  splendid  reeoltodioBa, 
with  aa  eaating  population  completely  debased  by  ignorance  and  slavery. 
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I      The  gbiy  of  twenty  dffereiUnatioDBwhkA  once  flouriehcd  in  Wc«i«ni 

Asia  has  been  extinguished ;  flocks  wander  over  the  tomb  of  Achilles  and  of  Hector: 
and  the  thrones  of  Mithridates  and  the  Antiochuses  have  disappeared,  as  well  aa  the 
palaces  of  Priam  and  Croesus.  The  merchants  of  Smyrna  do  not  inquire  whether 
Homer  was  bom  within  their  walls;  the  fine  sky  of  Ionia  no  longer  inspires  either 
painters  or  poets ;  the  same  obscurity  covers  with  its  shades  the  banks  of  the  Jordan 
and  the  Euphrates;  the  republic  of  Moses  is  not  to  be  found;  the  haq^  of  David 
and  Isaiah  are  now  silent  for  ever: — the  wandering  Arabian  comes,  indifferent  and 
mimoved,  to  rest  the  poles  of  his  tent  i^ainst  the  shattered  columns  of  Palmyra; 
Babylon  also  has  fallen  beneath  the  stroke  of  an  avenging  destiny,  and  that  dly 
which  reigned  supreme  over  oppressed  Asia  has  scarcely  left  behind  it  a  trace  tiwl 
can  show  where  the  ramparts  of  Semiramis  were  raised.  "  I  have  seen  on  the  spot," 
says  a  traveller,  "the  accomplishment  of  that  prophecy:  *Tyre,  the  queen  of  the 
nations,  dball  be  made  like  the  top  of  a  rock,  where  the  fishermen  shall  spread  their 
nets;*"*  If,  however,  European  arts  and  civilization  were,  by  some  new  arrange- 
ment  of  Providence,  to  revisit  this  ancient  cradle  of  the  human  race,  we  should  stiU 
find  there  the  charming  coast  of  Ionia,  with  its  picturesque  islands ;  the  fertile  shores 
of  the  Pontus  Euxinus,  shaded  by  inexhaustible  forests;  and  in  the  distance  tiie  mi- 
merous  chains  of  Mount  Taurus,  crowned  with  upland  plains,  representing  on  a 
small  scale  the  vast  plateaus  of  central  Asia.     We  should  still  see  the  Ev- 

Shrates  and  tiie  Tigris  bearing  the  ice  of  Armenia  towards  the  burning  plains  of 
lesopotamia;  and,  seated  under  the  shade  of  the  cedars  of  Lebanon,  our  eyes  could 
wander  over  the  orchards  and  meadows  of  Damascus.  The  population  only  has 
midergone  a  change;  nature  remains  essentially  the  same.  In  describing  these 
countries  we  must  therefore  be  permitted,  from  the  ignorance  of  the  inhabitants,  and 
the  imperfect  accounts  of  travellers,  to  avail  ourselves  of  the  precions  records  that 
have  been  left  by  the  ancients.  We  have  already,  on  the  authority  of  Strabo,  exhi- 
bited a  very  complete  view  of  the  ancient  geography  of  those  regions.  Strabo  wffl 
still  serve  as  our  guide  while  we  bring  together  the  detached  elements  of  which  their 
modem  geography  is  composed.  But,  to  enable  our  readers  the  better  to  enjoy  a 
view  so  complex  and  extensive,  we  shall  separate  it  into  its  principal  groups,  and 
shall  in  the  present  book  confine  our  attention  to  the  peninsula  of  Asia  Minor,  along 
with  the  coast  of  the  Buxine  Sea. 

The  mountains  of  Taums,  according  to  all  the  descriptions  of  the 
ancients,  extended  firom  the  frontiers  of  India  to  the  £gean  Sea.  Their 
principal  chain,  as  it  shot  out  from  Mount  Imaus  towards  the  sources  of  the  Indus, 
winded,  like  an  immense  serpent,  between  the  Caspian  Sea  and  the  Pontus  Euxinus 
on  one  side,  and  the  sources  of  the  Euphrates  on  the  other*!  Caucasus  seems  to 
have  formed  part  of  this  line  according  to  Pliny ;  but  Strabo,  who  was  better  inforaied, 
traces  the  principal  chain  of  Taurus  between  the  basins  of  the  Euphrates  and  the 
Auraxes,  observing  that  a  detached  chain  of  Caucasus,  that  of  the  Moschin  moun- 
tains, rans  in  a  southem  direction,  and  joins  the  Taums.|  Modem  accounts  repre- 
sent this  junction  as  not  very  marked.  §  Strabo,  who  was  bom  on  the  spot,  and  who 
had  travelled  as  far  as  Armenia,  considers  the  entire  centre  of  Asia  Minor,  together 
with  all  Armenia,  Media,  and  Gordyene,  or  Koordistan,  as  a  very  elevated  country, 
crowned  with  several  chains  of  mountains,  all  of  which  are  so  closely  joined  together, 
that  they  may  be  regarded  as  one.  ''Armenia  and  Media,"  says  ho,  ''are  situated 
upon  Taurus.''  This  plateau  seems  also  to  comprehend  Koordistan,  and  the  branches 
which  it  sends  out  extend  into  Persia,  as  far  as  the  great  desert  of  Kerman  on  one 
side,  and  towards  the  sources  of  the  Gihon  and  the  Indus  on  the  other.  By  thus 
considering  the  vast  Taurus  of  the  ancients  as  an  upland  plain,  and  not  as  a  chain, 
the  testimonies  of  Strabo  and  Pliny  may  be  reconciled  with  the  accounts  of  modem 
travellers. 

Tanffu*  of      I      Two  chains  of  mountains  are  detached  fi-om  tiie  plateau  of  Armenia 
Asia  Minor.     |  ^  enter  the  peninsula  of  Asia;  the  one  first  confines  and  then  crosses 

•  Ezekicl  xxvi.  4, 5.        f  l'l'»ny»  Lib.  v.  cap.  27.        i  Strabo,  xi.  342.  edit  AUebst  158r. 
Map  of  Caucaaus  by  M.  Lapte.    Annales  det  Voyages,  vol.  zii. 
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the  channel  of  the  Euphrates  near  Samoaata*  the  other  borders  the  Pontus  Eiumus, 
leaving  only  narrow  plains  between  it  and  that  sea.*  These  two  chains,  one  of 
which  is  in  part  the  Ai&ti-Taurus,  and  the  other  t^e  Paryades  of  the  ancients,  or  the 
mountain  Tcheldir  or  Keklir  of  the  modems,  are  united  to  the  west  of  the  Euphrates, 
between  the  towns  of  Siwas^  Tocat,  and  Kaisaria,  by  means  of  the  chab  of  the  Ar- 
gons, now  named  Argis-Dag,  whose  summit  is  covered  with  perpetual  snows,*}*  a 
tireuflistaQce  which,  under  so  low  a  latitude,  shows  an  elevation  of  from  9  to  10,000 
feet  The  centre  of  Asia  resembles  a  terrace  supported  on  all  sides  by  chains  of 
mountains^  Here  we  find  salt  marshes,  and  rivers  which  have  no  outlets.  It  con- 
tains a  number  of  small  plateaus,  one  of  which  Strabo  has  described  under  the  name 
of  the  plain  of  Bagauden^.  '^  The  cold  there,"  says  he,  ^'  prevents  the  fruit  trees 
from  thriving,  whilst  olive-trees  grow  near  Sinope,  which  is  3000  stadia  more  to  the 
north."];  Modern  travellers  have  also  found  very  extensive  elevated  plains  through- 
out the  interior  of  Asia  Minor,  either  in  the  south,  towards  Konieh,§  or  in  the  north, 
towards  AngonuH  But  all  the  borders  of  this  plateau  constitute  so  many  chains  of 
mountains,  which  sometimes  encircle  the  plateau,  and  sometimes  extend  across  tho 
lower  plains. 

The  chain  which,  breaking  off  at  once  from  Mount  ArgoBus  and  from 
Anti-Taimis,  bounds  the  ancient  Cilioia  to  the  north,  is  more  particularly 
known  by  the  name  of  Taurus,  a  name  which  in  several  languages  ap- 
pears to  have  one  common  root,  and  simply  signifies  mountain.  The  elevation  of 
this  chain  must  be  considerable,  since  Cicero  affirms  that  it  was  impassable  to  ar- 
mies before  the  month  of  June  on  account  of  the  snow.U  Diodorus  details  the 
frightful  ravines  and  precipices  which  it  is  necessary  to  cross  in  going  from  Cilicia 
into  Cappadocku**  Modem  travellers  who  have  crossed  m<Mre  to  the  west  of  this 
chain,  now  called  AhuDagh,  repres^it  it  as  similar  to  that  of  the  Apennines  and 
Hoimt  Hemus.tt  It  sends  off  to  the  west  several  branches,  some  of  vfidch  termi- 
nate  on  the  shores  of  the  Mediterranean,  as  the  Cragus,  and  the  Masicystes  of  the 
ancients,  in  Lycia;  the  others,  greatly  inferior  in  elevation,  extend  to  the  coasts  of 
the  Archipelago,  opposite  the  islands  of  Cos  and  Rhodes.  To  the  east.  Mount 
Amanus,  now  the  Almadagh,  a  detached  branch  of  the  Tauras,  separates  Moont  aim- 
CiUcia  from  Syria,  having  only  two  narrow  passes,  the  one  towards  the  ''^ 
Euphrates,  the  other  close  by  the  sea;H  tiie  first  answers  to  the  Amanian  defiles 
(Pyl»  AmaxkisB)  of  the  ancients,  the  other  to  the  defiles  of  Syria.  The  latter,  with 
their  perpendicular  and  peaked  rocks,  are  the  only  ones  that  have  been  visited  by 
modem  travellers. 

Two  other  chains  of  mountains  are  sent  off  from  the  western  part  of 
the  central  plateau.  The  one  is  the  BabapDagh  of  the  modems,  which 
formed  the  Vmolusy  the  Messogisj  and  the  Sipyka  of  the  ahcients,  and  which  termi- 
nates towards  the  islands  of  Samos  and  Chios ;  the  other,  extending  in  a  north-west 
direction,  presents  more  elevated  summits,  among  which  are  the  celebrated  Ida  and 
Olympus  (of  Myaia.)  Lastly,  the  northern  side  of  the  plateau  is  pro-  |  otynpui. 
peUed  towards  Uie  Black  Sea,  and  gives  rise  to  the  chain  of  the  Olgassys,  now 
Elkas-Dagh,  a  chain  which  fills  with  its  branches  all  the  space  between  the  Sang»> 
rius  and  the  Halys.  The  summits  retain  their  snow  until  August.§§  Throughout 
the  ranges  of  mountains  which  we  have  just  described,  limestone  rocks  appear  to 
predominate.  The  ancients  highly  extol  the  marbles  of  Ama  Minor,  but  from  the 
Sangarius  to  the  Halys  we  meet  with  nothing  but  granite  rocks.  EarUi-  |  Bntb^nkn. 
quakes  have  ofren  ravaged  this  fine  peninsula ;  thnteen  towns  were  destroyed  in  one 

*  Strabo,  xii.  p.  378.    M.  Fourcade,  Conmil  Genenl  at  Sinope,  MS.  notes. 

f  Strabo,  xii.  Paul  Lucas,  deuxidme  voyage,  i.  137.    Uadgi-Kbalfab,  Turkish  Geography,  MS. 
tranaUdon,  (French,)  p.  1762. 

♦  Strabo,  ii.  p.  50.  §  Olivier,  Voyage  dans  FEmpire  Ottoman,  ?i.  388. 
I  Tourndbr^  Letter  xn.    Pan!  Lucas,  deuxi^me  voyage,  i.  c  21. 

\  Cicero,  Epist  ad  Famil.  xv.  4,  &c.  ••  Diod.  xiv.  SO.    Herodian,  &c 

tflc^aul  Lucas,  deuxidme  voyage,  i.  35,  troU.  Voyage,  L  p.  184. 

U  XeacMphen,  Cyri.  Bxped.  i.  4*    Arrian,  &c.  C(c    Otter,  Travels,  L  p.  82,  (in  German.) 
Pococke,  n.  p.  257,  (Idem.)  *^ 

H  M.  FOuvcade,  numosciipt  note^ 
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daj  in  the  reign  of  Tiberkw.  The  andenlsdiitlngnislied  one  district  as  ranwrica^ 
abounding  in  traces  of  volcanic  eni|»tions;  the  district  called  Katake- 
kaumfoft,  that  is,  the  burnt  countrji  "  where  veiy  often  the  earth  emits 
flames,  and  where  the  rine  grows  on  a  soil  entirely  composed  of  ashes*"  TbaB 
focus  of  the  volcanic  shocks  which  Anatolia  so  frequently  experiences,  ought  to  lie 
to  the  east  of  Thyatinu  Modem  travellers  have  not  visited  it. 
Rh«a.  I      The  peninsula  of  Asia  Minor  contains  only  rivers  of  inconsiderable 

sixe,  though  very  celebrated.  Those  which  run  south  towards  the  Mediterraneoa 
are  the  shortest  and  the  most  rapid.  The  Pyramus  in  Cilida,  now  named  the  Sei- 
houn,  as  it  flows  beyond  Taurus,  passes  through  a  narrow  defile,  the  angles  on  the 
opposite  sides  of  which  so  exactly  correspond,  as  to  resemble  a  production  of  art* 
The  jKgean  Sea  receives  motQ  considerable  rivera ;  among  these  may  be  distiih 
Tte  MMBte.  I  guished  the  wmding  Meander  now  Meinder,  a  de^  though  small  river,t 
which  often  undermines  its  banks.  This  in  former  times  gave  rise  to  a  siogaltf 
custom ;  die  proprietors  who  su&red  from  these  ravages,  instituted  a  process  agaoHt 
the  river^  and  received  indenmity  from  the  toll  established  along  its  course.  We 
must  also  notice  the  Pactolus  and  the  Hermus,  which  rolled  down  grains  of  gold, 
but  which  even  in  the  time  of  Strabo  were  neglected ;  lastly,  the  Simois  and  (tm 
Scamander,  immortalized  by  the  author  of  the  Iliad.  The  larger  rivera  of  Asia 
Minor  flow  into  the  Black  Sea ;  the  Sakara  or  the  Aiala  of  the  Turks;|;  is  the  San* 
garius  of  the  Ancients ;  the  Bartin  or  Parthenius  still  flows  as  in  the  days  of  Strabo, 
Tiajptfyi.  I  between  flowery  meadows  and  smiling  slopes.  The  Halys,  now  the 
KisU-Irmak,  the  southern  branch  of  which  Pliny  alone  has  distinctly  pointed  out, 
when  he  represents  it  as  taking  its  rise  from  the  base  of  Taurus  in  Citicia,  and  di» 
recting  its  course  from  south  to  north,  appeared  to  Tournefort,  who  saw  it  near  its 
mouth,  to  be  as  wide  as  the  Seine  at  Paris.§  It  has  only  one  mouth,  akhos^ 
modem  mi^  give  it  several.  I|  The  J^il-Irmak  or  the  Iris,  is  the  next  in  size  to  flie 
Halys ;  but  the  other  rivera  mat  fall  into  the  £uxine  Sea  are  ramarkable  only  for  the 
rapidity  of  their  courae. 

LriBH.  I      Asia  Minor  contains  a  great  many  lakes  which  are  destitute  of  out- 

lets, and  the  waters  of  which  are  more  or  less  impregnated  with  salt  Ancioit  geo- 
graphy has  partially  informed  us  of  their  existence,  and  modem  accounts  do  not  letd 
us  to  believe  that  ihe  information  is  beyond  the  truth. 

The  lake  Tazla,  which  is  about  thirty  miles  in  length,  presents  a  vast  plain  coverod 
with  crystals  of  salt  IT  That  of  Akshehr  is  upon  the  same  plateau.  In  passing  the 
most  elevated  ridge  of  Taurus,  another  plateau,  near  Beysheri,  contains  two  exten- 
sive lakes,  the  watera  of  which  are  bitter  and  saponaceous.** 
cSflMta.  I  Both  the  ancients  and  moderns  are  loud  in  praise  of  the  cKmite 
of  Asia  Minor ;  it  enjoys  a  mildness  of  temperature  which  is  not  experienced  <m  te 
European  side  of  the  Archipelaeo.  The  heat  of  summer  is  greatly  moderated  by 
the  numerous  chains  of  hi^  nlfcuntains ;  and  the  vicinify  of  three  seas  dimiaisbes 
the  intensity  of  the  colder  season.  It  is  unquestionably  to  this  happy  region,  tbit 
what  Hippocratestt  has  said  of  Asia  in  general  peculiarly  appHes :  *^  Th^e  is  scarcelf 
any  variation  of  heat  and  cold  known  hera,  the  two  temperatures  are  so  delightffdij 
blended  together.'^  The  southern  coasts,  however,  are  liable  to  oppressive  heata, 
whilst  the  shores  of  the  Black  Sea  experience  occasionally  an  excess  of  moistura 
KodBBtfoM.  I  The  ancients  were  better  acquainted  with  the  wealth  of  Asia  Minor 
than  we  are.  j;|  The  modems,  however,  give  a  ver^  brilliant,  though  incom{4ete  de- 
scription of  it  The  coasts  of  this  peninsula  furnish  nearly  the  same  prodncdem 
VflKMUMoT  as  Southem  Greece ;  olives,  orange,  myrtle,  laurel,  turpentine,  mastic, 
cSmS'^'^  and  tamuind  trees  adom  the  sinuous  banks  of  the  Meander,  and  the 
deUghtfril  shores  of  Scio  and  of  Bhodes ;  wbilsi  the  wild  vine  climbs  to  the  sununits 

•  Strabo,  nii  809.  AhaaL 

f  Nieetas  Ghroniates,  p.  135^  (Corp.  Byz.)    lit  Liv.  xxxviii.  13. 

t  Pliny*  vi.  2.  4  Tournefort,  Let  31.  IM.  Fourcade,  notes  MSS. 

t  Tsvernier,  voL  i.  b.  L  ch.  7.    Pococke,  iii.  134 

*•  Paul  Lucas,  deuzitee  Voyage,  vol.  i.  c  33,  trois.  Voyage,  T.  L  p.  172. 

It  H*^>po6,  do  Aere,  aqu%  et  locist  4^  Strabo.  b.  xiL  xiiL  xiv. 
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of  diQ  ttetBj  banging  in  graoefal  festoons,  and  farming  a  tfaftnaand  little  rerdant 
grottos.  The  plane  spreads  with  greater  majesty  its  vast  shade  over  a  soil  bestrewed 
with  odoriferous  flowers.  Even  the  cold  he^hts  of  Taurus  are  crowned  with  cypress, 
jun^r,  and  savin  trees.  The  quercua  infectariOf  the  o^,  which  produces  the  gall 
nuts  used  for  dying  is  met  with  every  ^ere  from  the  Bosphorous  to  Syria,  and  to 
the  frontiers  of  Persia.*  , 

There  are  vast  plains  in  the  interior,  which  produce  only  saline  plants,  |  The  iMofoiw 
or  wormwood  and  sage*!    Oflen  by  the  side  of  dreary  salt  marshes  there  are  other 
plains  kss  moist,  which  derive  their  verdure  entirely  from  two  kinds  of  broom,  the 
qntrtkanjunceum  and  the  dpmotum;  asses  and  sheep  feed  now,  as  formerly,  in  these 
barren  regions.!    Some  of  the  mountainous  districts  towards  the  east  contain  sub- 
teifaheous  fires,  whilst  the  neighbouring  soil  is  inundati^  with  cold  and  stagnant 
water.     Upqn  the  banks  of  the  river  Euphrates,  olives  and  all  kinds  of  fruit  trees 
again  make  their  appearance.     The  burning  coasts  of  Caramania  par-  |  cmmMiki, 
take  of  the  vegetation  ci  maritime  Syria.    Rich  gums  exude  firom  Uie  trees,  among 
wtich  is  the  stymx  which  ^elds  the.  laudanum.     The  ancients  procured  from  hence 
their  wood  for  ship  building.     Other  fi^its  and  other  plants  cover  the    comta  of  tte 
shores  of  die  Black  Sea ;  there  oaks  and  fir  predominate.    This  coast    '^^^  ^^ 
is  the  orchard  of  Constantinople  and  Chersos.     There  are  entire  woods  of  walnut 
tieesy  apricot,  plum,  and,  still  more  abundantly,  cheny  trees. — This  last  owes  its 
name  to  ^he  townCerasus.    The  plains  which  border  the  Halys,  the  Sangarius,  and 
the  Meander,  afford  very  rich  pasture. 

We  know  very  httle  of  the  animal  kingdom  in  Asia  Minor :  some  |  AaJaib. 
authors  allege  that  it  is  now  inferior  to  that  of  Europe.  The  beef  is  scarce  and 
ittdi£forent ;  the  mutton  somewhat  better.  Kid's  flesh  is  esteemed  a  delicate  food. 
The  horses,  which  are  veiy  strong  and  fleet,  seem  tabe  descended  fit>m  the  ancient 
Cappadocian  bseed.  The  goats  of  Angora  are  distinguished  for  the  length  and  fine* 
oess  of  their  hair,  as  are  also  the  cats  of  that  district  The  antelopes  of  Sjrriasome- 
times  stray  beyond  Mount  Taurus,  and  may  then  meet  the  Ibex  which  comes  from 
the  heights  of  Caucasus.  Their  great  enemies  are  the  jackalls,  wolves,  hyenas,  and 
bears ;  but  it  is  very  doubtful  whether  the  lion  is  still  to  be  seen  in  Asia  Minor. 
Swans  continue  to  frequent  the  banks  of  the  Cayster.  .Red  partridges  cover  the  coasts 
of  the  Hellespont ;  all  kinds  of  game  abound  in  this  half  cultivated  country;  upon 
Mount  Taurus  there  are  wild  sheep.  § 

The  copper  mines  of  Tocat,  that  of  Eoureh,  near  Eastamouni,  and  |  ifiocniik 
that  of  Crumish-Ehana,  not  far  from  Trebisonde,  are  still  celebrated.  All  the  chains 
in  the  neighbourhood  of  the  Black  Sea  exhibit  indications  of  excellent  copper.  But 
tiiey  no  longer  work  the  cinnabar  of  Mount  Olgassys,  the  gold  of  Lydiiei,  the  rock 
crystal  of  Pontus,  nor  the  valuable  alabaster  and  the  coral  marble  of  the  central  pro- 
rinces.  We  know  les^  than  the  ancients  of  the  mineralogy  of  this  wide  country.  It 
is  in  Strabo  that  we  must  look  for  the  description  of  the  Corycian  cavern,  a  romantic 
grotto  of  Cilicia,  the  spot  near  Hephestion  in  Lycia,  whence  issued  an  inflanunable 
gas;  the  petrifying  ^rings  of  Hien^oUs,  and  many  other  natural  curiosities.  We 
have  noticed  these  in  our  anal3rBiB  of  the  geography  of  this  writer;||  for^  in  the  di- 
sence  of  aU  information  fh)m  travellers,  how  could  we  affirm  that  tJl  these  remark- 
aUe  objects  still  exist  in  the  same  state?  It  is,  however,  probable  that  they  do. IT 
Chandler  confirms  the  accounts  of  Strabo  concerning  the  hpt  springs  of  Hierapolis 
or  Pambouk^  he  found  a  mass  of  rock  formed  by  the  tufa  or  soft  sand-stone  which 
these  waters  deposite;  it  resembles  an  immense  cascade  which  has  been  suddenly 
frozen  or  converted  into  stone.  Near  the  same  place  is  the  celebrated  cave  whose 
pernicious  exhalaticms  were  remarked  by  the  ancients. 

We  shall  now  describe  the  principal  places  of  this  tract  of  country,  of  |  TniptRtpby. 

*  OCTier,  L  p.  253.  f  P.  Bdon,  ObsenratioD^  &c.  c^. 

i  Stfmho,  b.  im^  pusiin.  Pliny,  x?L  c  SJ^,  nx.  c  i.  &e. 

^  akdgi-KhAUkb,  p.  1753  1773,  &c 

I  See  the  volume  containing  the  history  of  Geogn^hy. 

1  Chandler^  Travels  in  Ana  Minor. 
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which  we  hare  been  gnring  &  general  sketch.  We  ahoO  mH  cmt  from  die  iMMib  «f 
the  rapid  and  violent  Tchc^uk,  or  Batounii  which  ia  the  Akampsia  of  Arrian,  and  ^ 
Absanis  of  Ptolemy.*  It  forms  the  boundary  of  the  pashalick  of  Tanibosan  or  Tre- 
bisond.  The  first  Turkish  town  on  this  side  which  is  worthy  of  notice,  is  BisL,  It 
ius&  I  exports  a  great  quantity  of  Unen,  manu&ctured  copper,  and  fruits.    Of 

and  Surmineh  enjoy  a  share  of  this  commence.  Then  comes  the  celdirated  city  d 
iVeiiiMiide.  I  Trebisonde,  which  the  Turks  name  Tarabasan.  it  is  the  ancient  Tra» 
pezus,  built  by  a  colony  of  the  Greeks  from  Sinope*  It  is  mentioned  by  Xenophoo, 
in  his  retreat  of  the  ten  thousand.  It  acquired  importance  under  Tn^an,  and  stiH 
more  under  Justinian.')'  It  was  afterwards  the  ci^tal  of  an  eiUpire  founded  by  t 
branch  of  the  Conmenuses  of  Constantinople,  who  were  dispossessed  of  it  ia  1452 
by  Mahomet  II.  Although  it  has  lost  its  ancient  splendour,  it  ia  still  considerable, 
and  contains  from  20  to  80,000  inhabitants;  but  the  Greeks  are  now  emigrating  fron 
it.  The  articles  of  exportation  are  copper  from  the  mines  of  Gumishkhanfe,  wsz, 
leather^  fruits,  and  a  little  wine,  j;  Two  bays  on  the  coast  present  to  us  succeaare^ 
KeiMouiiB.  I  Traboli  and  Kerasounte,  which  carry  on  thelsame  conuneree  as  Trefai- 
lAiieh.  I  sonde.    Their  territories  produc;^  a  little  silk.    The  inhabitants  of  Umeb, 

the  ancient  (Enoe,  occup3dng  a  barren  territory,  which,  however,  produces  the  fine 
rock  alum  of  Kahissar,  carry  on  a  coasting  trade  either  with  the  Russian  ports, « 
with  those  of  the  Abassians.  The  ancient  Amisus,  one  of  the  residences  o£Vbds» 
SMUMm.  I  dates  the  Great,  is  now  a  small  town,  named  Samsoun.  It  has  a  imven 
for  ships,  whence  are  exported  the  copper  of  Tocat,  silks  and  fruits,  the  linen  of 
Amasia,  and  even  the  cottons  of  Adana,  which  ttfe  carried  into  the  Criinea.§  Gooig 
up  the  river,  now  named  JekiMrmak,  and  anciently  the  Iris,  we  meet  with  kwnmt^^^ 
AiMsk.  I  a  town  mteresting  to  the  geograj^er,  being  the  birth-plaee  of  Strabo.  It 
is  situated  among  steep  rocks,  but  t^  environs  produce  excellent  fruit  and  good 
Tomu  I  wine.  II    More  to  the  south,  in  a  deep  valley,  is  ^  town  of  Tocat,  coo> 

taining  40,000  inhabitants,  and  surrounded  with  orchards  and  vineyards.ir  The 
buildings  are  two  stories  high,  and  each  house  has  its  fountain;  the  streets  are  weO 
paved,  a  very  rare  thing  in  that  country.  There  is  a  manu&oture  of  blue  moroeco; 
but  the  trade  is  principally  in  silk,  of  which  a  great  many  stufis  are  made,  eapftK 
utensils,  and  printed  calicoes,  which  are  brou^t  from  Bassora  by  the  caravans. 
Tocat  ia  the  ancient  Comana  Pontica:  it  is  dependent  upon  the  pashalick  of  Siwu. 
The  town  of  Zile,  anciently  Zela,  like  some  others  in  Pontos,  ia  situated  upon  an 
artificial  hill.** 

Moonttiiu.  I  The  mountains  which  extend  from  Tocat  towards  Trebisonde,  whoB 
they  separate  the  basin  of  the  Euxine  sea  from  that  of  the  Euphrates,  support  in 
their  verdant  valleys,  shaded  with  fcu'ests  of  ohesnut  trees,  several  tribes  i^  wiih 
^ring  Kurdsytt  whose  pastoral  life  reminds  us  of  those  ancient  colonies  which  XeoO' 
phon  and  Strabo  place  in  these  countries,  and  of  which  they  are  probably  the  remains. 
The  name  of  the  ancients,  Thianni  or  Tzani,  is  {u^eserved  in  that  of 
the  canton  of  Dshianik.  The  mountains  in  the  interior  of  this  canioa 
have.  On  their  summits,  rings  of  iron,  to  which  the  inhabitants  say  the  cables  of  ves- 
sels were  attached  at  the  time  when  the  Black  Se%  from  the  want  of  an  outlet,  stood 
at  that  high  level.  J  J 

The  ingenuity  of  the  ancient  Chalybes  or  Chcddoei,  in  working  metals,  continOBB 
to  distinguish  the  natives  of  the  mountainous  region,  which  still  retains  the  name  of 
Tcheldir,  or  Keldir. 

Passing  the  river  Halys,  we  enter  the  district,  or  moussdmai  of  Kastamouni, 
XastanuraiiL  |  which  Corresponds  to  the  ancient  maritime  Paphlagonia.  The  city  of 
Kastamouni  or  Eastambol,  though  inhabited  by  Turks,  has  several  manufactuns 

*  Mannert,  Geographie  des  Grecs  et  des  Komaina,  v.  p.  ii.  p.  362,  tqq, 

t  Eustath.  ad  Dionys.  Perieg.  v.  687.    Notit  Imp.  c.  27.    Procop.  de  iEdificiis,  liL  7. 

^  M.  Fourcade,  notes  manuacritea.    CoiQpare  Peyssonal  and  Toumefort 

§  M.  Fourcade,  notes  manuscritps. 

I  Strabo,  xii.  p.  839.    Almel.  Tavemier,  i.  c.  i.  p.  9. 

t  Jackson  in  Sprengel,  Library  of  Travels,  (in  German,)  viii.  p.  144^ 

••  Tavernie^,  i.  c.  7,  p.  102. 

^  Toumefort,  Voyage,  Lett.  xxi.  p.  175.  n  Hadgi-KhalfjA,  p,  1789. 
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flourid^  within  its  walls,  particularly  that  of  cc^per  utensils.  The  population 
amounts  to  about  50,000  souls.*  The  ancient  Porapeiopolos,  for  a  |  Ftanp^iopdon, 
long  time  the  capital  of  this  country,  has  lately  been  discovered  in  the  present  town 
of  Tasch-Kouprou.t  The  coast  from  the  Halys  to  the  Bosphorus  has  long  been 
incorrectly  delineated  on  the  maps.  The  observations  of  M.  Beauchamp,  have  at 
last  neariy  determined  its  true  bearings.  The  supposed  gulf  of  Samsoun  has  dis- 
appeared, and  the  coast  in  general  extends  an  entire  degree  farther  to  the  north  ihaa 
the  charts  of  d'Anville  represent 

Before  we  arrive  at  Gape  Karamp6,  the  most  northern  point  of  Asia  |  sinopA. 
Uittor,  we  find  the  celebrated  town  of  Sinop6,  situated  upon  an  isthmus,  sheltered 
from  the  north  by  a  peninsula:  on  the  east  there  is  an  excellent  road  for  ships,  with 
timber  yards  for  the  imperial  Turkish  navy.  This  town,  which  the  emigrations  of 
^e  Greeks  have  reduced  to  a  population  of  5000  souls,  exports  rice,  fruits,  skins, 
and  planks :  the  trade  in  fish,  at  one  time  immense,  is  now  very  inconsiderable* 
Inchboli  is  the  sd^ort  of  Eastamouni:  it  exports  building  timber,  copper,  and  hemp. 
Amastro,  the  ancient  Amastris,  and  £rekli,  or  Heraclea,  have  preserved  nothing  but 
an  iUustrious  name. 

The  Bosphorus  opens  before  us  like  a  majestic  river,  having  its  banks  adorned 
with  villages,  castles,  and  country-seats.  At  the  termination  of  this  strait  |  seotari 
stands  8cutari,  which  with  a  population  of  30,000  inhabitants,  would  be  considered  a 
krge  and  fine  city,  were  it  not  situated  opposite  to  Constantinople.  Upon  the  first 
gulf  of  the  Propontis,  we  find  the  port  belonging  to  the  town  of  Isnik-  |  ifmkmid. 
mid,  that  is,  the  ancient  Nicomedia  in  Bithynia,  where  the  Emperor  Constantine 
died^  it  is  still  a  considerable  place.  This  is  more  than  can  be  said  of  |  luUk. 
Isnik,  the  ancient  Nicssa,  celebrated  as  the  meeting  place  of  the  first  general  coun- 
cil; but  now  reduced  to  two  or  three  hundred  houses,  inhabited  solely  by  Jews,  who 
manufacture  earthen  ware  or  sell  silk.  The  Propontis  is  surrounded  with  celebrated 
niins,  amongst  which  those  of  Cyzicus  still  bear  testimony  to  the  |  cyBieM. 
grandeur  and  magnificence  of  one  of  the  first  commercial  cities  in  ancient  times. ;{; 
Here  the  heights  of  Mount  Olympus,  covered  with  snow  till  the  middle  of  summer, 
naturally  arrest  our  attention.  At  the  foot  of  this  natural  pyramid  stands  I  Boorn. 
the  city  of  Boorsa,  Brousa,  or  Prusa,  which  owes  its  origin  to  Hannibal,§  and  which 
was  the  capital  of  the  Ottoman  Empire,  previously  to  the  taking  of  Constantinople. 
It  is  still  one  of  the  most  beautiful  cities  in  the  empire,  situated  in  a  fertile  and  finely 
wooded  plain,  enclosed  within  the  immense  ridges  of  Olympus.  ||  The  most  skilful 
artisans  of  the  Turks  reside  here,  and  the  satins  and  tapestry  of  this  town  are  highly 
valued.  The  fine  silk,  which  is  obtained  there  in  large  quantities,  is  still  insufiicient 
to  employ  the  manufactories  established  in  the  town:  the  deficiency  is  supplied  from 
Persia.  The  cit}'  of  Bursa,  properly  so  called,  occupies  an  eminence  which  com- 
mands a  fertile  plain,  abounding  in  hot  springs.  This  city,  inhabited  by  about  50,000 
souls,  contains  140  mosques,  two  of  which  are  magnificent,  and  it  is  adorned  with  a 
prodigious  number  of  fountains.  Bursa  has  for  its  sea-port  Montagna,  commonly 
called  Moudania,  from  whence  it  exports  a  great  quantity  of  saltpetre,  white  wine, 
and  fruits,  and  a  variety  of  manufactured  goods. 

We  come  now  to  the  central  parts  of  Asia  Minor,  which  have  been  I  IJjJJ^'^. 
long  infested  by  troops  of  Turcomans.  Of  late,  however,  a  kind  of  |  tordu 
order,  or  at  least  of  calm,  has  arisen  from  anarchy  itself;  two  great  feudatory  fami- 
lies, Aat  of  Kara-Osman-Oglou,  and  that  of  Tchapan-Oglou,  after  having  succes- 
sively acquired  vast  dominions  in  Asia  Minor,  have  re-established  tranquillity  by 
substituting  their  own  authority  in  the  room  of  that  of  the  Porte,  whose  supremacy 
they  recognise  no  farther  than  their  own  interests  happen  to  require.  The  states  of 
Kara-Osman,  or  the  Prince  of  the  Valleys,ir  comprehend  ancient  Mysia,  Lydia,  and 
a  part  of  Bithynia ;  they  extend  from  the  Sangarius  to  the  Meander.    The  dominion 
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of  Tcbftpan-Oglou  comprisefi  Galatia  and  Paphlagonia,  or  the  countrj  between  the 
Sangarius  and  Uie  Iris.  The  pasha,  or  beglerbeg  of  Anatolia,  residing  at  EataSeh, 
reigns  over  nearly  the  whole  of  ancient  Phjrrgia. 

xotaiAh.  I  The  route  from  Broosa  through  Kutaiah,  and  Konieh  in  Carama- 
nia  traTerses  chiefly  the  plateau  of  salt  lakes  destitute  of  outlet,  of  which  we  have 
afaready  spoken.  Kutauah,  the  ancient  Cotysum,  is  a  considerable  town,  embellished 
with  mosques,  caravanseras,  and  baths,  and  surrounded  with  gardens,  vineyards,  and 
walks.  It  contains  more  than  10,000  houses,  and  probably  more  than  50,000  inha- 
bitants* The  town  is  built  on  the  side  of  a  hill ;  the  houses  are  handsome,  and  the 
castle,  occupjdng  the  position  of  Cot3r8Bum,  appears  to  have  been  a  place  of  great 
strength.*  Its  fertile  territory  produces  excellent  fruit,  and  abundance  of  gall  nuts-f 
Kaim  Hkmx.  |  Kara  Hissar,  famous  for  its  trade  in  opium,  and  its  manufacture  of 
black  felt,  ia  a  subject  of  dispute  amongst  geographers ;  one  of  the  most  learned 
of  them  has  lately  asserted  that  it  was  the  ancient  CelsBnse.;};  Aksheer,  a  consider- 
able town,  answers,  according  to  d'Anville,  to  the  ancient  Antiochio  ad  Piaidian ; 
and  according  to  Mannert,  to  TyrisBum ;  the  neighbouring  mountain  being  to  the 
west,  whilst  the  plain,  fertile  in  com  and  fruits,  lies  to  the  east§  The  opinion  of 
KMiieh.  I  the  German  author  appears  to  merit  the  preference.     Konieh,  the  an- 

cient Iconium,  is  now  the  residence  of  a  pasha,  who  conunands  the  northern  part  of 
Oaramania,  a  province  in  which  are  comprehended  ancient  Pamphylia,  Pisidia,  Ly- 
caonia,  the  greater  part  of  Cappadocia,  and  Cilicia.  This  town,  important  when  it 
was  the  residence  of  the  sultans  of  Roum,  now  reckons  only  from  15,000,  to  20,000 
inhabitants.  Here  a  number  of  antique  materials  are  formed  into  modem  edifices. 
A  small  river  loses  itself  among  the 'gardens  which  surround  the  town.  To  the  east 
CMaman.  |  are  extensive  marshes.  ||  The  town  of  Oaraman,  which  has  given  its 
name  to  the  province,  is  not  far  from  the  source  of  the  southem  branch  of  the  Halys. 
It  is  a  mean  looking  place,  but  still  covers  an  extensive  area,  and  contains  3000 
families  occupied  in  the  cotton  manufacture. 

In  descending  this  branch  of  the  Halys,  in  order  to  approach  Angora, 
we  should  examine  whether  Akserai  is  the  ancient  Archelais ;  whether 
Kirshehr,  upon  the  confluence  of  the  Erkums,  corresponds  to  Nazianzus,  sumamed 
Dio-CsBsarea ;  whether  the  river  Chaux,  upon  which  is  now  situate  the  town  of 
Nikid6,  is  the  Cappadoxof  Pliny  :  but  this  route  being  little  frequented,  these  ques- 
tions will  probably  remain  long  undetermined. 

A  road  which  is  better  known  will  conduct  us  from  Broosa,  or  fi'om  Niciea,  to 
Toca,  through  the  flourishing  states  of  Tchapan-Oglou,  which  begin  at  Beibazar,  a 
town  situated  upon  the  river  Sangarius.  As  we  advance  to  the  east,  we  discover,  in 
Anffom.  I  a  very  elevated  plain,  Angora.  It  is  to  the  fineness  of  the  hair  of  its 
goats  that  this  city  is  indebted  for  its  fame  and  its  wealth.  It  is  supposed  to  contain 
a  population  of  80,000  souls.  (Dr.  Pococke  made  them  100,000 ;  Mr.  Einnear 
only  20,000.)  The  inhabitants  are  milder,  and  are  better  governed  than  in  any 
other  town  of  Natolia.  They  are  chiefly  Armenians.  The  streets  are  wide,  and  pav^ 
with  blocks  of  granite.  Some  fine  remains  of  antiquity  are  to  be  seen,  amongst 
others,  the  celebrated  temple  in  honour  of  the  Emperor  Augustus,  from  whose  reign 
the  greatness  of  the  town  may  be  dated.  Half  way  between  Angora  and  Tocat 
irazgatL  J  lies  the  town  lenzgatt,  the  residence  of  Tchapan-Oglou,  which,  though 
lately  in  rums,  is  seen  daily  assuming  a  finer  and  more  populous  appearance.U 

Ascending  Uie  eastern  branch  of  the  Kisil-Irmak,  the  branch  which  answers  to 
siwts.  I  the  Halys  of  Herodotus  and  Strabo,  we  arrive  at  Siwas,  the  ancient 

Sebastia,  (in  Pontus,)  now  the  residence  of  a  pasha,  whose  dominions  extend,  if  not 
de  factOf  at  least  de  jurt^  over  all  the  countries  between  the  Euphrates  and  Mount 

■ 

•  Kinnear's  Travels,  or  Murray's  Historical  Account  of  Travels  in  Asia,  vol.  iii.  p.  178. 
f  Olivier,  Voyage  dans  I'Empire  Ottoman,  vi.  p.  408,  (in  Bto.) 

%  Mannert,  Geographie  dea  Grecs  et  Uomains,  v.  part  iii.  p.  119, 125.  Compare  Pocodi:e,  &c. 
4  Olivier,  Ti.  396.  r  r  r- 

M  Abttlfcda,  Busching^s  Geographical  Magazine,  v.  307.  Otter,  Travels  in  Turkey,  1.  c  7. 
liin^raires  Manuscritea  de  Messrs.  Trezel,  Favier,  &c« 
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Argeus,  as  far  north  as  the  banks  of  the  Iris.  Some  modem  traYellers*  assert  that 
Si  was  contains  1000  houses,  others  4000 ;  how  then  can  geographical  writers  be 
expected  to  agree  ?  It  is  a  dirty  ill-built  place.  The  pashaUck  of  Siwas  has,  by  a 
caprice  of  fortune,  retained  the  sounding  name  of  Room,  or  the  country  of  the 
Romans. 

The  basin  of  the  eastern  Halys  touches  on  the  south  side  that  in  which  flows  the 
Karasou,  that  is,  the  Black  River,  the  Melas  of  the  ancients.     At  the  head  of  this 
valley  may  be  seen  Kabari6h,  the  ancient  Cesarea,  the  capital  of  Cap-  |  Eakum. 
padocia,  a  large  town  situated  at  the  base  of  Mount  Ardehis.     A  traveller,  who  has 
been  undeservedly  decried,  found  in  the  environs  of  this  town  all  the  mountains  per- 
A>rated  with  grottos,  which  have  probably  served  as  summer  residences 
to  the  ancient  inhabitants  of  the  country.!     Such  abodes  were  com- 
mon to  many  nations.     It  is  more  difficult  implicitly  to  admit  the  statement  of  this 
traveller  concerning  the  200,000  little  pyramids,  each  having  doors  and  windows, 
which  he  assures  us  are  to  be  seen  not  far  from  Cesarea  near  YVkup.     But  must  we 
always  reject  whatever  exhibits  the  appearance  of  the  marvellous  t   It  contains 
25,000  inhabitants,  and  has  a  considerable  trade  in  cotton,  which  is  produced  abun- 
dantly in  its  neighbourhood. 

The  countnr  along  the  banks  of  the  Stelas  furnishes  the  wandering  hordes  of  the 
Turcomans  with  scanty  pasturage.     The  villages  appear  like  Oases  in  the  desert. 
But  as  we  approach  the  Euphrates,  the  eye  delights  to  repose  on  the  gardens,  (he 
orchards,  and  the  grovest>f  poplars,  which  surround  Ma1atiah,the  ancient  |  MaiatiaiL 
Melitena,  a  town  containing  from  12,000  to  15,000  houses.;]:     It  was  the  principal 
town  of  the  Lesser  Armenia ;  a  country  through  which,  in  the  middle  ages,  the 
great  commercial  road  from  Europe  to  India  passed,§  and  which,  in  modem  time5 , 
has  been  traversed  from  south  to  north  by  not  more  than  two  travellers.  ||     It  may 
therefore  be  reckoned  almost  a  terra  incognita.     We  know  that  in  going  from  Ma- 
latiah  to  Ayas,  the  ancient  Issus,  we  pass  through  a  small  province,  named  by  the 
Turks  Dalgadir  Hi,  and  govQcned  by  a  pasha,  who  resides  at  Merasche ; 
but  whilst  d'Anville  places  that  town  to  the  south  west  of  Mount  Ama- 
nus,  wishing  to  identify  it  with  the  ancient  Germanicia,  an  eye-witness  represents  rt 
as  situated  to  the  north-east  of  that  chain,  and  within  view  of  the  Euphrates.  IF  Cili- 
cia,  or  the  coast 4)f  Caramania,  is  scarcely  better  known.  The  testirao-     coait«orc«n- 
nies  of  Strabo  and  Otter  prove  that  the  most  of  the  rivers  along  this     "*"'"^ 
coast  take  their  rise  to  the  north  of  the  chain  of  Taurus,  which  they  pass  through 
narrow  outlets.     The  plateau  m  which  these  nvers  have  their  source,  between  Tau- 
rus and  Anti-Taurus,  represents,  in  part,  the  ancient  Cataonia.     It  is  in  these  moun- 
tains that  the  wandering  Caramanians,  and  ex^n  the  inhabitants  of  the  towns,  seek 
for  shelter  from  the  summer  heats,  which  prevail  in  great  severity  in  the  flat  mari- 
time regions.     Those  heights  are  crowned  with  cedars,  whilst  the  shores  of  the  sea 
are  covered  with  entire  forests  of  laurels  and  myrtles.**  Adana,  the  residence  of  a 
pasha,  and  Sis,  where. the  kings  of  the  Lesser  Armenia  long  held  their  court,  are 
plaees  of  trifling  importance.  Tarsus,  the  ancient  capital  of  Cilicia,  and  |  t^w. 
once  the  literary  rival  of  Athens  and  Alexandria,  is  now  only  a  town  containing 
30,000  inhabitants,  and  enjoying  a  pretty  extensive  foreign  trade ;  but  the  cool  wa- 
ters of  the  Cydnus,  so  dangerous  to  Alexander,  still  flow  through  those  fertile  plains 
where  Sardanapalus  erected  a  statue  of  himself,  with  this  iascription :  "  Enjoy 
the  pleasured  of  life  ;  all  else  is  nothing."     Cilicia,  called  Trachea,  or  the  rugged, 
now  forms  the  district  of  Itchil,  subject  to  the  Monsselim  or  governor  of  Cyprus, 
The  pasha  of  Kuta'ieh  reigns  over  the  Tekieh,  or  the  coasts  of  the  ancient  Fam- 
phylia  and  Lycia.  Satalia,  situated  upon  a  dangerous  gulf,  below  a  fon:st  |  s«uu«. 
of  lemon  and  orange  trees,  has  a  flourishing  trade,  uutl  reckons  more  than  30,000  inha- 

■ 

•  M.  de  Gmrdene,  Journal,  8tc.  p.  113.   M.  Trezel,  Itinfenurcs  manuscrites. 
t  Paul  Lucas,  second  voyage,  c.  18. 

*  M.  Trezcl.  Iter.  Manusc.  Corop.  Stabo,  etc.  §  Pegoletti. 

I  Paul  Lucas,  Premier  Voyage  au  Levant,  c.  24.    ScheUinger,  Pcrischc  und  Oitindisch^ 
^««c.    Nuremberg,  1716,  p  68  sqq.  (in  German.) 
1  Scbellinger,  luc.  cit.  **  1*.  Bel«>ii9  Observations  etc.  crii.  and  cix 
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bitants.  Upon  the  picturesque  shores  of  Lycia,*  the  magnificent  ruins  of  M yra, 
CMtmo.  I  now  CacamO)  attest  the  opulence  of  the  age  of  Adrian  and  of  Trajan; 
the  Necropolis,  or  place  of  interment,  has  of  itself  the  appearance  of  a  city.'f  Id 
the  interior,  which  answers  to  ancient  Pisidia,  accident  has  preserved  to  a  town 
iifMirt^.  I  inhabited  by  Turks,  the  name  of  Sparta  or  Ispart6;  it  is  the  remains  ai 

the  ancient  Sagalessus,  which  boasted  of  a  Lacedemonian  origin,  and  the  imposiag 
ruins  of  which  are  found  in  the  neighbourhood.;!;  This  country,  which  is  seldoni 
Tisited,  is  an  upland  plain,  with  one  or  more  lakes,  the  waters  of  which  are  carried  c^ 
by  the  river  Duden,  which  often  disappears  in  a  subterranean  cavern.  § 

The  western  coasts  of  Asia,  which  are  more  frequently  visited,  would 
of  themselves  furnish  matter  for  an  interesting  volume.  It  was  here  that 
arts  and  letters  embellished  the  cities  of  Doris,  of  Ionia,  and  £olis ;  it  is  h«e  that 
the  melancholy  ruin^  of  Halicamassus,  Miletus,  and  £phe8us,  arrest  the  footsteps 
Boiiuor  I  of  the  classic  traveller.  But- if  it  be  true  that  the  ruins  of  £phesti8  are 
**'*'^  I  found  to  the  soudi-west  of  Ayasluk,||  the  site  of  the  celebrated  temple 
of  Diana  is  i^ot  yet  determined.  Neither  the  learning  of  Chandler,  nor  the  ingeniatj 
of  Choiseul,  has  been  able  to  decide  this  question. '  It  is  probable  that  they  ahoidd 
have  sought  fbr  the  remains  to  the  north  o(  Ayasluk,  (which  stands  on  the  first  site 
of  Ephesus,  before  the  buildings  of  Lysimachus,)  in  the  marshy  plains  watered  bj 
the  Cayster.ir  Doubts  also  are  entertained  as  to  the  situation  of  axicieitf 
Miletus.  Spon,  the  trav^er,  having  foimd  at  Palatsha  certain  msciip- 
tions  bearing  the  name  of  the  Milesiluiis,  imagined  that  he  had  discovered  the  roios 
of  the  ancient  city.**  Chandler,  setting  out  upon  such  data,^sought  in  vain  for  the 
LatmiMi  Gaic  |  Latmiau  Gulf,  with  the  cities  of  MyuSj  Heraclea,  and  others  situated 
upon  its  shores.  He  supposed  that  this  gulf  was  represented  by  the  lake  Ufa-Basat, 
and  that  the  low  grounds  which  separate  that  lake  from  the  sea,  owed  their  formatkin 
to  the  accumulated  deposites  of  the  Meander,  ff  "^^is  hypothesis,  which  is  not  very 
intelligibly  stated  by  its  author,  has  found  a  fonpidable  opponent  in  an  ingenious 
German,  who  considers  the  ruins  of  Palatsha  as  those  pf  Mjrus,  a  small  town  incor- 
porated with  Miletus,  the  inhabitants  of  which,  on  that  account,  were  called  Mile- 
sians. This  learned  man  thinks  that  Ufa-Bassi  is  the  lake  which,  according  to  Paa- 
saniv,  was  formed  by  the  sinking  down  of  the  soil  near  Myus.;{;;{;  The  ruins  of 
Miletus  and  the  Latmian  gulf  should  be  sought  for  more  to  the  s^uth  and  the  west 
But  the  modifications  whicn  a  skilful  French  geographer§§  has  recently  introduced 
into  the  plans  of  Chandler,  and  tlie  very  accurate  maps  of  M.  de  ChoiseuMSoiiffier, 
seem  to  estabUsh  the  fact  that  alluvial  additions  have  been  made  to  the  land,  posterior 
to  those  mentioned  by  Strabo  and  Pausanias.  The  lake  of  Ufa-Bassi  appears,  from 
decided  marks,  to  be  the  ancient  Latmian  Gulf ;- the  ruins  of  Miletus,  however^  mi^ 
lie  farther  to  the  west  than  Palatsha*  This  interesting  question  does  not  seem  to  us 
to  have  yet  received  an  exact  and  perfect  solution. 

Modern  Mwiis.  |  The  modem  towns  of  these  fine'  regions  have  but  little  importance. 
Melasso  contains  many  ruins  which  belong  to  the  ancient  Mylasch.  Guzel-Hissar, 
the  ancient  Magnesia  ad  Maandrum^  has  still  ^a  considerable  commerce.  But  in 
ascending  the  picturesque  valley  of  the  Meander,  the  traveller  discoveiB  the  ruins  of 
the  rich  and  magnificent  city  of  Laodicoa,  now  the  abode  of  foxes.  Tireh  possesses 
valuable  manufactories.  The  confined  port  of  Scala  Nuova  is  much  frequented,  and 
this  town  which,  in  some  measure,  supplies  the  place  of  the  city  of  Ephesus,  diaplajrs, 
in  a  kind  of  amphitheatre,  its  mosques  intermingled  with  beautiful  cypresses. 

•  M.  Corancez,  consul  general.  Itinera! re  manuscrit. 

f  Robert  Ainslie,  Views  in  the  Ottoman  Empire,  &c.  London,  1803. 

♦  Paul  Lucas,  Seconde  Voyage,  t,  i.  c.  34.    Troisidme  Voyage,  t.  i.  p.  181.  plate  i.  riii- 
§  Chandler's  Travels  in  Asia  Minor. 

H  HadgiKhalfah,  G^ographie  Turque,  p.  1835—1846. 

i  Poleni,  Dissertation  sur  le  temple  de  Diane,  dans  les  Mcmoires  de  rAcademie  de  Cortooe; 
et  Mannert,  Geog.  des  Grecs  et  des  Romains,  vi.  p.  iii.  p.  305 — 313. 

••  Spon  and  Wheeler,  Travels,  p.  358.  ft  Chandler's  Travels,  c.  43. 

a  Mannert.  Geographic  des  Grecs  et  des  Romains,  vi.  p.  iii.  p.  252-266 
H  Barbie  du  Bocage,  Keoherchea  sur  les  atterriftsentients  du  M^andre,  dans  le  Mag.  EncycL 
M.  MiUin,  vol.  ir.  p.  74,  and  his  notes  upon  Chandler. 
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Smyrna,  the  queen  of  the  cities  of  Anatolia,  and  extolled  bj  the  an-  | 
eientd  under  the  title  of  **  the  lorely,  the  crown  of  Ionia,  the  ornament  of  Asia^'' 
bravea  the  reiterated  efforts  of  conflagrations  and  earthquakes.     Ten  times  destroy- 
ed, she  has  ten  times  risen  from  her  ruins  with  new  splendour.     According  to  a  very 
common  Grecian  system,  the  principal  buildings  were  erected  on  the  fa<^  of  a  hifl 
fronting  the  sea.    The  hill  supplied  marble,  while  its  slope  afibrded  a  place  for  the 
seats  rising  gradually  above  each  other  in  the  stadium,  or  great  theatre  for  the  exhi- 
bition of  games.     Almost  every  trace  of  the  ancient  ci^,  however,  has  been  oblite- 
rated during  the  contests  between  the  Greek  empire  and  the  Ottomans,  and  afterwards 
by  the  ravages  of  Timur,  in  1402.     The  foundation  of  the  stadium  remains,  but  the 
area  is  sown  with  grain.     There  arc  only  a  few  vestiges  of  the  theatre ;  and  the  cas- 
tle which  crowns  Oie  hill  is  chiefly  a  patch  work  executed  by  John  Comnenus  on  the 
ruins  of  the  old  one,  the  walls  of  which,  of  immense  strength  and  thickness,  may  stDI 
be  discovered.     Smyrna,  in  the  course  of  its  revolutions,  has  slid  down,  as  it  were, 
from  the  hill  to  the  sea.    It  has,  under  the  Turks,  completely  regained  its  populous- 
ness.     Its  mosques  and  other  buildings  are  very  handsome,  being  built  chiefly  from 
the  marble  of  the  ancient  structures.     The  central  situation  of  Smyrna,  and  the  ex- 
cellence of  its  port,  attr^t  a  concourse  of  merchants  of  all  nations,  by  sea,  and  in 
caravans  by  land.     The  exports  from  this  city  are  silks,  goat  and  camePs  hair,  cot- 
tons, embroidered  muslins,  morocco  skins,  coloured  camlets,  wool,  wax,  gall-nuts, 
currants,  amber,  lapis  lazuli,  and  a  variety  of  drugs,  as  musk,  galbanum,  rhubarb,  and 
various  gums.     We  find  there,  also,  a  variety  of  carpets,  besides  pearls,  diamonds, 
emeralds,  rubies,  and  other  precious  stenes.     Smyrna,  in  short,  is  the  great  empo- 
rium of  ihe  Levant    This  city  contains  120,000  inhabitants,  though  frequ^idy  and 
severely  visited  by  the  plague. 

From  the  Meander  to  the  Propontis,  order,  tranquillity,  and  increasing 
opulence  bear  witness  to  the  excellent  administration  of  the  family  of 
Kara^Osman,  who,  for  sixty  years  have  reigned  with  almost  absolute  authority.  The 
husbandmen  sow  their  seed,  and  gather  in  their  harvests  in  peace.  The  Greeks 
have,  in  the  ancient  £olis,  schools  where  Homer  and  Thucydides  are  read.^  The 
Turcomans,  whose  abodes  are  near  the  seurces  of  the  Hermus,  now  called  the  Sara- 
hat,  are  employed  in  agriculture.  If  the  residence  of  CroBsus  can  no  longer  be  recog- 
nized in  the  lollage  of  Sart,  other  places  preserve  some  vestiges  of  their  ancient 
grandeur.  Magnisa  and  FhHadelphia,  called  by  the  Turks  Alla-Shehr,  are  flourish- 
ing in  consequence  of  their  extensive  commerce.  Immense  crops  of  the  finest  cot- 
ton of  Asia  enrich  AUussar,  the  ancient  Thyatira,  and  Kirk-Agatch,  a  newly-built 
town.  Bergamo,  the  ancient  Pergamus,  presents  to  our  view  magnificent  ruins.  Pho- 
kia,  or  Phoc^a  still  possesses  its  excellent  harbour. — The  httle  peninsula  which  forms 
the  ancient  kingdom  of  Priam  has  been  minutely  explqred  by  various  learned  traveUers ; 
but  they  have  not  agreed  in  fixing  the  localities  of  the  individual  places  |  sueorivo^ 
celebrated  in  the  immortal  work  of  Homer.  Chevalier,  and  others,  have  supposed 
that  Troy  must  have  occupied  the  site  of  a  village  called  Roonanbashi,  and  there  he 
thought  he  found  the  sources  of  the  Scamander.  Dr.  Clarke  found  in  that  place  not 
two  fountains  merely,  one  hot  and  one  cold,  as  had  been  said,  but  numerous  fountains 
all  warm,  raising  the  thermometer  to  62°  of  Fahrenheit.  They  do  not  form  the  source 
of  the  Scamander,-  which  lies  forty  miles  in  the  interior.  Dr.  Clarke  foimd,  on 
entering  the  plain  of  Troy,  first  the  Mender,  which  its  name  and  every  other  cir- 
cumstance clearly  fixed  as  the  Scamander.  He  found  also  the  Thymbrius,  under 
the  modem  appellation  of  Thymbroek,  though  other  inquirers  conceive  it  to  be  the 
Simois.  This  last  he  thought  he  recognized  in  the  CaJliphat  Osmak,  which  runs 
into  the  Scamander  by  a  sluggish  stream  across  an  extensive  plain,  and  the  plain  thus 
becomes  that  of  Samois,  on  which  were  fought  the  great  battles  recorded  in  the 
Iliad.  The  Ilium  of  the  age  of  Strabo,  we  know,  was  situated  near  the  sea,  and  he 
says  that  It  was  four  miles  in  a  certain  direction  from  the  original  city.  In  this  dis- 
tance and  direction,  Dr.  Clarke  discovered  two  spots  marked  by  ruins,  which,  from 
different  circumstances,  seem  very  likely  to  have  been  old  and  new  Troy.f     Th** 

*  Choiseul-Gouffier,  Voyage  Fittoretque  de  U  Grece,  vol.  ii.  f  <^lau:ke's  Travels. 


326  BOOK  TWBNTY-91XTH. 


Mjtileiie. 


grandeur  oir  the  icenery,  riewed  from  diis  plain,  is  almoflt  indeecribablc ;  Samotbace, 
on  one  side,  rearing  behind  Imbrus  its  enow-clad  summit,  shining  bright,  and  gene- 
rally on  a  cloudless  sky ;  while,  on  the  other  side,  Garganus,  the  highest  of  the  chain 
of  Ida,  rises  to  an  equal  elevation.  These  scenes  are  well  fitted  to  impart  the  most 
feeling  interest  to  the  descriptions  of  Homer,  when  read  or  remembered  on  the  spot 
Whatever  difficulty  may  exist  as  to  the  minutis,  all  the  prominent  features  of  Ho- 
mer's picture  are  incontestibly  visible;  the  Hellespont,  the  isle  of  Tenedos,  the  p.l^in, 
the  river,  still  inundating  its  banks,  and  the  mountain  whence  it  issues.  A  fertile 
plain,  and  a  mountain  abruptly  rising  from  it,  are  two  features  which  are  usually 
combined  in  the  sites  of  ancient  cities.  From  the  one,  the  citizens  drew  part  of 
their  subsistence,  while  the  other  became  the  citadel  to  which  they  retired  on  the  ap- 
proach of  danger.  The  ruins  of  Abydos,  on  the  shore  of  the  Hellespont,  lie  farther 
to  the  north  than  the  Castle  of  Asia,  a  fortress  of  small  strength.  Lamsaki  is  only  a 
suburb  of  the  ancient  Lampsacus,  the  ruins  of  which  have  been  lately  discovered  at 
Tchardak.* 

AdioiiiiQr  I  Having  finished  the  description  of  the  peninsula  of  Asia  Minor,  we 
ittondi.  I  come  to  explore  that  chain  of  islands  which  forms  a  border  to  it  upon  the 

west  Here  every  rock  has  its  history,  every  island  has  had  its  renowned  age,  its 
heroes,  and  its  men  of  genius. 

Tenedos  is-  still  the  key  of  the  Hellespont,  the  Turks  having  given  it 
the  name  of  Bogtcha-Adassi.  From  this  island,  which  is  rich  in  wine,  we 
come  to  Metelin,  the  ancient  Lesbos.')*  A  variety  of  hills,  clad  with  vines  and  c4rve 
trees,  rise  around  the  numerous  bays  of  this  island.  The  mountains  of  the  interior 
are  covered  with  mastick,  turpentine  trees,  pines  of  Aleppo  and  the  Cistus.  Rivulets 
flow  under  the  shade  of  the  plaqe  tree.  The  wine,  the  figs,  and  the  women  of  Les- 
bos, still  preserve  their  ancient  reputation.  The  island  has  about  25,000  inhabitants, 
6000  of  which  live  in  the  town  of  Castro.  Passing  by  Karabooroom,  and  its  savage 
sdo.  I  inhabitants,  we  come  to  the  deUghtful  island  of  Scio  or  Chios,  ^diich  is 

indebted  to  its  mastic  tree  for  the  enjoyment  of  a  kind  of  Uberty,  in  consequence  of 
being  assigned  as  the  demesne  of  the  sultan-mother.  Industry,  accordingly,  the  off* 
spring  of  liberty,  has  transformed  into  a  garden  this  island,  although  in  a  great  mea- 
sure composed  of  granite  and  calcareous  rocks.  M.  Olivier  computed  the  population 
to  be  about  110,000,  almost  all  Greeks,  of  whom  30,000  reside  in  the  capital,  which 
boars  the  same  name  as  (he  island.  Lemons,  oranges,  and  cedars,  together  with 
an  intermixture  of  fig-trees  and  pomegranates,  perfume  the  air;  while  roses  grow  in 
as  great  numbers  as  thistles  in  ofher  regions.  Crops  of  barley  are  raised,  and  oil  and 
muscat  wine  are  made.  Neither  the  cotton  nor  the  silk  which  grows  in  the  island  is 
sufficient  to  employ  .the  industry  of  the  inhabitants,  who  can  imitate  all  the  stufis  of 
Lyons  and  India.  The  women  of  Scio,  handsome  as  the  Grecian  statues,  disfigure 
their  persons  by  their  whimsical  dress.| 

smuoi.  I      Afler  having  traversed  the  gulf  of  Scala  Nuova,  we  reach  the  large 

port  of  Yathi  in  Samos,  an  island  of  about  half  the  extent  of  Scio,  and  inhabited  it  is 
said  by  not  more  than  12,000  souls.  The  soil  however  is  very  fertile,  and  produces 
muscat  wine,  oranges,  oil,  and  silk;  fine  marble  is  also  found  in  the  island.  Samos 
presents  to  antiquarians  the  superb  remains  of  a  temple  of  Juno.  It  is  the  only  island 
of  the  Archipelago  which  has  the  character  of  containing  ugly  women.  Megalo- 
Chori  is  the  chief  place  in  modem  times.  Mount  Kertis  retains  snow  on  its  summit 
during  the  greater  part  of  the  summer.  § 

We  pass  in  front  of  Nicaria,  rich  in  building  timber,  but  in  other  respects  barren; 
it  is  inhabited  by  a  few  Greeks,  very  poor,  and  very  proud,  who  pretend  they  arc 
sprung  from  the  imperial  blood  of  the  Constantincs,  and  who  never  sleep  in  a  bed 
Faunos.  |  even  when  they  can  get  one.     Neither  shall  we  stop  at  Fatmos,  which 

one  of  its  inhabitants  described  about  130  years  ago  as  abounding  in  wines,  com,  and 

*  Castellan,  Lettres  mir  la  Grece,  etc.  i. 

t  Olivier,  Voyage  dans  TEmpire  Ottoman,  ii.  84—102. 

♦  Tourncfort,  i.  Lettre  9.  Olivier,  ii.  103,  a^q, 

^  Joseph  G^orgircnes,  Archbishop  of  Samos,  Description  of  Samos,  Nicaria,  Fatmos,  &c. 
ridon,  1809.    (Pauliut,  Magasin  dcs  Voyages  au  Levant,  v   '27:>. 
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figs,  adorned  with  mjrtlefl  and  arbuti,  and  containing  about  sixteen  or  aeTonteen  vil- 
lages;* but  since  that  time  it  has  gr^atlj  degenerated.  Lero,  with  a  I  Lm^fcc 
large  port,  Calimno,  which  produces  excellent  honey,  and  other  small  islands,  lie  to 
the  south  of  Samos.  We  now  come  to  the  birth  place  of  Hippocrates,  Cos,  a  name 
now  disfigured  into  Stance.  This  island  presents  to  the  view  fine  plan-  |  c«i  or  simmo. 
tatioDS  of  lemon  trees,  intermixed  with  stately  maples;  it  has  given  its  name  in  Latin 
to  a  kind  of  stone' which  is  much  used  for  sharpening  tools,!  and  is  commonly  called 
Turkey  stone. 

Opposite  to  the  extremities  of  Asia,  to  the  south  west,  is  the  island  |  ahodcfc 
of  Rhodes,  celebrated  in  antiquity  for  its  equitable  code  of  laws,  and  celebrated  also 
in  the  fourteenth  and  fifteenth  centuries  as  the  residence  of  the  knights  of  the  order 
of  Saint  John  of  Jerusalem.  This  island,  which  produces  but  httle  grain,  still  boasts 
of  its  fruits,  its  wines,  its  wax  and  honey.  It  exports  soap,  fine  carpets,  and  camlets. 
Rhodes,  the  capital,  is  situated  on  the  declivity  of  a  hill  facing  the  sea.  It  exhibits 
for  a  league  round,  an  agreeable  mixture  of  gardens,  domes,  towers,  and  churches. 
It  is  one  of  the  best  fortresses  which  the  Turks  possess.  It  has  a  very  good  port, 
the  entrance  of  which  is  confined  by  two  rocks,  upon  which  are  erected  two  towers 
that  command  the  passage.  The  famous  colossus  of  bronsse,  which  was  130  feet 
high,  appears  not  to  have  been  placed  across  the  entrance  of  the  great  port,  but 
rather  upon  the  bank  or  pier  which  divides  the  interior  port,  where  the  knights  kept 
their  gallcys.J 

The  southern  coasts  of  Asia  Minor  are  almost  destitute  of  islands.     The  steep 
declivities  of  Mount  Taurus  run  close  along  the  shore.     Some  small  rocky  islands^ 
such  as  Castelrosso,  are  barely  detached  firom  the  continental  precipice  |  CmtOnmh 
by  narrow  channels.     Leaving  Cape  Chelidoni  behind,  we  now  direct  our  course  to 
the  port  of  Paphos  in  the  island  of  Cyprus.  The  modems  have  changed  I  itumd  of  cj- 
the  name  of  Uiat  town  into  BafTa,  and  that  of  Amathus  into  Limasol.  |  J*^ 
An  earthquake  has  destroyed  Salamis,  and  the  ruins  which  bear  its  name,  being 
nearer  the  river  Pediceus,  belong  rather  to  the  new  town  of  Constantia,  built  by  the 
Cmperor  Constantius.§     Other  cities  have  acquired  the  pre-eminence ;  Nicosia,  in 
the  centre,  is  become  the  capital.     The  commerce  of  Famagouste,  together  with 
that  of  Lamica  and  Salines,  is  not  in  a  flourishing  condition.     The  ancients  extol 
the  fertility  of  this  island ;  the  modems  entertain  nearly  the  same  opinion  of  it   The 
snow,  which  remains  for  a  long  time  upon  mount  Olympus,  (now  called  the  moun- 
tain of  Saint  Croix,)  produces  a  sharp  cold  in  winter,  which  renders  the  transition 
to  the  heat  of  summer  more  insupportable.  The  most  valuable  production  at  present  is 
cotton ;  we  also  send  thither  for  turpentine,  building  timber,  oranges,  and  most  of 
all,  Cypras  wine.     Hyacinths,  anemonies,  ranunculuses,  and  the  single  |  Prodaeiioat. 
and  double  narcissus,  grow  here  without  cultivation.    They  deck  the  mountains,  and 
give  the  country  the  appearance  of  an  immense  flower  garden.     But  agriculture  is 
neglected ;  and  an  unwholesome  atmosphere  infects  some  districts,  where  the  method 
of  draining  the  stagnant  water  is  unknown.  It  is  supposed  that  the  name  of  Cypms, 
or  Kjrprus,  was  given  to  tlie  island  from  its  abounding  in  copper ;  or  vice  versa^  the 
metal  derived  its  name  from  that  of  the  island,  copper  being  called  cm  Cyprium, 
Besides  this  metal,  it  once  produced  gold,  silver,  and  emeralds.  What  is  called  the 
diamond  of  Piq>hos,  is  a  rock  crystal  which  is  found  near  that  town.   Amianthus,  red 
jasper,  and  umber,  are  abo  exported  from  this  island. 

The  inhabitants  of  Cyprus  are  a  fine  race  of  men ;  the  women,  by  |  inbtbiuntt. 
the  vivacity  of  their  large  eyes,  seem  to  declare  how  faithful  they  still  are  to  the  wor- 
ship of  Venus*  This  island,  anciently  divided  into  nine  kingdoms,  each  of  which 
contained  several  flourishing  cities,  had  perhaps  a  million  of  inhabitants;  |  PopoiMioii. 
it  has  now  only  83,000.  The  grand  viziers  possess  it  as  an  appendage  to  their 
place ;  and,  to  make  it  as  profitable  as  possible,  they  let  the  ofllice  of  superintendent 
or  mousselim,  to  the  highest  bidder.  ||     During  the  decline  of  the  eastern  empire^ 


*  Id.  ibid.  p.  269. 

#  Diod  Sicil.  X.  85.    Olivier,  iii.  347. 
I  MoritL  Tnvelf . 


t  Thompson's  Trtvels,  he,  iii.  103. 
i  Pococke,  ii.  313,  (in  OermiMi.) 
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Cyprus  was  conquered  by  Richard  the  First,  king  of  Enghmd,  and  giTcn  to  the 
house  of  Lusignan,  as  an  English  fief,  by  way  of  indemnity  for  the  loss  of  the  throne 
BmmkM.  \  of  Jerusalem.*  In  the  fifteenth  century  ^e  heiress  of  that  house 
resigned  the  sovereignty  of  it  in  favour  of  the  Venetians,  who  in  1570  were  expelled 
from  it  by  the  Turks ;  but,  a  princess  of  the  house  of  Lusignan  having  married  a 
Duke  of  Savoy,  the  kings  of  Sardinia  still  make  pretensions  to  the  crowns  of  Cyprus 
and  Jerusalem. 

Here  we  conclude  our  topographical  sketch  of  Asia  Minor,  and  the  neighbouring 
islands.  It  has  necessarily  been  rcqpid,  because  vast  tracts,  either  quite  unknown, 
or  known  only  from  the  vague  relations  of  the  orientalists,  are  interposed  between  the 
routes  of  European  travellers,  routes  which  are  neither  sufficiently  numerouB,  nor 
sufficiently  diversified  to  furnish  us  with  a  modem  topography  equal  to  that  whidi 
may  be  extracted  from  the  Greek  and  Roman  writers. — It  would  be  very  easy  for  ib 
to  protract  this  description  by  repeating  the  observations  so  oflen  made  upon  the 
manners  of  the  different  nations  which  inhabit  this  fine  country ;  but  the  few  d^ails 
of  this  kind  in  which  we  shall  allow  ourselves  to  indulge  will  be  found  in  a  more 
appropriate  place,  'the  Greeks  and  Armenians  who  inhabit  the  commercial  towns 
will  occupy  our  attention  when  we  describe  the  countries  whence  they  derive  their 
name.  The  Eoords  and  (the  Turcomans,  whose  tribes,  sometimes  pastoral  and 
sometimes  agricultural,  are  scattered  over  the  interior,  will  also  form  the  subject  of 
a  separate  article.  Lastly,  the  Turks,  their  power  and  civil  policy,  come  most  pro- 
perly to  be  noticed  afler  the  description  of  the  whole  of  Turkey  in  Asia.  Here  Uiea 
it  only  remains  for  us  to  compare  the  ancient  and  modem  divisions,  a  laborious  un- 
dertaking, the  results  of  which  our  readers  will  find  in  the  subjoined  tables. 

TABLE 

Of  the  different  Applicalioni  of  the  name$  of  A»a,  .Ssia  Proper  ^  and  Asia  Jlftnor. 

( A  canton  comprised   between  Homt 
Asia,  or  Asis,  a  province  of  Lydia.  I    Imolus,  Mount  Messogis  and  the  Cay> 

I    ster.t 
r  Lower  Asia.  rPontus,  Paphlagonia,  Bythinia,  Lyifia, 

Asia,  a^ part  of  Ae  \  ^^ «« -">  (    f  ^ ^  JfSgJj  ^^^P^-^    ««^ 

Upper  Asia.  (  Caucasus,  Armenia,  Mesopotamia,  Me- 

(»ar.  A»-«.)  (    dia,  Persia,  &c.  &c.  Sythia,  lDdia.| 

^ofpeSS.V''"''^'*  '^'^  *^  '^'^*^'""  }  ^y^^>  ^*^»^  Lycaonia,  Lydia.§ 

^a  tnsE  on^  '*"''"*'*'' '"''  ''^""^'  }  Mysia,  Lydia,  Ionia,  Caria,  Phiygia.  || 

r  Sometimes    synonymous  with    Pneto- 

Asia  Proper.  J    rian  Asia,  but  commonly  taken  as  oom- 

(« i/i«c  ftaxot//ufy«  Arice.)  |    prehending  the  peninsula  as  far  west  as 

I  the  Halys,  and  the  gulf  of  Tarsus.^ 
(  Prsetorian  Asia,  together  witii    Lycia, 
Asia,  a  diocese  under  Constantine.  <    PamphyUa,  but  excluding  the  westem 

'    coasts.** 

Proconsular  Asia,  same  epoch.  \  '^®  western  coaste  from  Cape  Lectun 

(to  the  environs  of  Miletus,  jj 

Asia  Minor  in  the  fourth  century.  [  AIl.^®  Peninsula  which  we  caU 

^  \    Mmor.JJ 

*  JEneas  Silviufl^  Cosmograph.  c  97. 

t  Homer,  Iliad,  ii.  r.  462.  Dionys.  Pcrig,  v.  836.    Herodotus,  iv.  45,  &c. 

♦  Xenophon  and  Strabo,  passim.  §  Strabo,  xii.  845.  (Edi.  AlmcL)  Tit.  lir. 
I  Cic.  Orat.  pro  Flacco,  cap.  27.  Strabo,  xiii.  626.    '  1  Notit.  Imperii,  i. 

*x  ^^^.'  ?*•  ^^^*        t+  Eunapiiis  in  Maximo,  p.  101.  edit.  Plant.  Col.  llieodos.  v.  tit.  2. 
tt  Ores.  Histor.  i.  c.  2.  Constanlin.  Foiphyrog,  de  Themat.  i.  8,  19. 
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DIVISIONS  OF  ASU  MINOR. 
h—JUia  Minor,  according  to  the  moii  wual  diviaiona  amongst  tha  ancient  Greeks. 


- 


Grand  DiTisiona. 


Sub-diyisions. 


Mysia, 


Lydia. 


"  Great  Mysia« 

^Theutranla. 

Mohs.  .  .  - 

Coast  of  the  Pelasgi,  Leleges, 

&c 

Island  of  Lesbos 

Troas 

^Dardania. 

Little  Mysia.  .  .  • 

jy.B.  Troas  and  Little  My- 
Lsia  formed  Little  Phrygia. 

r  Interior  Lydia. 

I      1.  Lydia. 
<      2.  McBonia. 
3.  Asis  or  Asia. 
^  Maritime  Lydia  or  Ionia. 


Principal  Towns. 


Pergamud. 

Cymus. 

Adramyttium. 

Mytilene. 

Troy. 

Cyzicua.     Lampsacus.  , 


Sardes.     Philadelphia. 
Thyatira. 


Caria. 


•  ••••. 


{Caria,  Interior 
Maritime  Caria»  or  Doris. 


') 


Lycia.    ......    I  Lycia  Proper. 

^  \  Milyas  (Solimi.; 

Pamphylia 

rPisidia  Proper 

I  Canton  of  £tenenses. 

Pisidia. ^  —  of  Homonadenses. 

—  of  OroandicL 

^Isauria 

Phrygia  Proper.    .  .  . 

♦Phrygia  £pictetos. 

Lycaonia. 


Phocea,  Smyrna,  Eiythrse, 
C]azomene,Teos,  Lebedus, 
Colophon,  Ephesus,  Priene, 
Myus,  Milcta,  (these  three 
are  in  Caria,)  Island  of  Sa* 
mos,  Island  of  Chio. 

Alabanda,  Stratonlce,  Mylasa* 

Halicamassus,  Cob,  Cnido8| 
Rhodes. 

Pat&jra,  Myra. 

Attalea. 
Salagassusi  Selga* 


^^^ ^  Galatia  (Gallo  Grsecia.) 

1.  Trocmi  (Tavium.) 

2.  Tectosa^s  (Ancyra.) 

3.  Tolistobogi  (Pessinus.) 
{  Bithynia 

Blthynia. }  Thynia 

(  Mariandynis 

Paphlagonia 


Isabria,  Lake  Coralis. 
Synnada,  ApamCa,  Cotyssuro, 

Cibyria. 
Iconium,  Laodicoa  combusta, 

Amorium. 
Ancyra.     Gordiumi  TaviiUQi 

Pessinus. 


Prusa,  Nicea. 
Nicomedia,  Chalcedon* 
Heraclia,  Bithynium. 
Gangrai    PompeiopoliS|     Si- 
nope,  Amastris. 
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I. — Continued, 


Grand  Oirisioiii. 


Sub^liylftions. 


Countrj  of  the  Leucosyres. 

^Gadilonitis. 

^Saramene. 

^Phazemonitis. 
Galatian  Pontus.  • 

♦Themiscynu 

^Phanarsea. 

*Daxiinoniti8. 

Poleroonic  Pontus 

PontuB ^      *Sidene. 

*Calaupene. 

♦Chalybes  (western*) 
Cappadocian  Pontus 

*Tibareni, 

*Mosyn©ci. 

*Colcho8  (western.) 

^Heptacomets  (seven  can< 
tons.) 

^Macrones  or  Zani. 
Cappadocia  Proper 

1.  Moramene. 

2.  Garsaiuitis. 

3.  Kammamene. 

4.  Tyanitis. 
6.  Cilicia. 
6.  Sargaransene. 

Cataonia 

Melitena.     

L  Armenia  Minor.    .  > 

p.|.  .  (  Cilicia  Proper 

^*"^**- \  Cilicia  Trachea  (Aspera.)    . 

King<ioni  o£\ 

Salamis.     >  Salanunia.     . 
_  Chytry.    j 

—  Citium.     )  4      .,     . 
-Curium.   jAmathusia.   . 

—  Paphos.    )  -n    1 . 
_  ArTinoe.  }  ^'^^"' 

—  Soloe.        \ 

—  Lapethus.  >  Lape^a.     . 
^—  Ceronia.    j 


Principal  Towns. 


Amisus. 


Amasia,  Comana  Pontica. 


Cq>padocia.    •  .  •  ^ 


Sebastia,  Neo-Cssarea, 

(Enoe,  Polemonium. 


Pharmacea)  CesaniSy  Trape- 
zus,  Rhizseum,  Apsanis. 


Mazaca,  or  Cesarea,  Ajncbe- 
lais,  Nazianzus,  Tyaiuu 


Cyprus. 


Cybestra,  Comana. 

Melitena. 

Zimara. 

Tarsus,  Mopsuestia. 

Seleucia,  Soli. 

Salamis. 

AmSthus. 
Paphos. 

LapSthus. 
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II.  jSna  JUffior,  aecordmg  io  the  Dkmam  of  Cansiantine* 


Diocese 

of  Asia* 

£phesu8 

the  CapitaL 


^Pamphjlia.    •  •  . 

Pisidia 

Lycaonia.*    •  •  • 

Phiygia  pacatiana. 

Phiygia,  salutary* 

Hellespontt  •  •  . 

Lydia. 

Caria. 

Lycia. 

I  The  Islands.  .  .  . 


Towns. 


{Province  of  Proconsular  Asia, 
independent  of  the  diocese  of 
Asia.  J 


Diocese 
of  Pontus. 

Cesarea 
the  capital 


rBithynia. 

Honorias.^ 

Paphlagonia.    • 

Galatia      \  Galatia  1st . 

under        >  Galatia  2d.  v. 

Theodosius.  J    salutary.  •  . 

Helenopont||    ..••••• 

Pontus  Polemoniae.  .... 


Cappadocia  i  CapHoci*  Is-lf 
vliL.  )  Cappadocia  2d.»* 

Annenia  prima- 

Armenia  secunda. 

Under  the  fCljicia  prima- 

Diocese  ofj  Cdicia  secunda. 

the  East.   U«'^tt • 

LCyprus. 


Attalia. 

Sagalassus-Lacedsmon. 

Iconium. 

Laodicea. 

Synnada.     CotysDum. 

Pergamus* 

Philadelphia. 

Stratonice. 

Myra. 

Rhodes. 

Adramyttium. 

Phocea. 

Smyrna. 

Miletus. 

Chaierdon. 

ClaudiopoUs. 

Pompeiopolis. 

Ancyra. 

Passinus. 

Sinope,  Amisus,  Neo-Cesarea* 

Gerasus,  Trafwzus. 

Cesarea. 
Tyana. 

Sabus. 

Mehtene. 

Anaanrbus. 

Tarsus. 

Selinus,  Seleucia,  Larandar. 

Constantia  (Salamis.) 


N.  B.  The  diTiaoii  of  the  empire  of  the  East  by  Themata,  haTing  had  but  little  doratioiit  and 
no  influence  upon  the  modem  diviaioni»  we  shall  not  g^ve  it.  It  may  be  leen  in  Banduri'a 
Kaitem  Empire.  We  shall  only  observe  that  the  Tbema  Anatolicon  of  the  Byzantines  nearly 
includes  Prstorian  Ana^  This  is  the  first  time  that  Anatolia  makes  a  figare  in  geography  i 
but  the  use  of  the  term  Ar«Toxi»r»  (supple  ;t«<«»)  that  ii^  the  country  of  the  Lenuit,  was  witnoal 
doubt,  anterior  to  the  divinon  by  Themata. 

*  The  afloient  provfaiee  re-established  o^ly  comprised  the  neighbouring  countries  of  Iconium. 
It  appeaie  to  answer  to  the  sandgiacat  of  Konieh.  Pisidia,  aggandized  by  a  part  of  the  ancient 
Lycaonia,  appears  to  be  represented  by  the  Sandgiacat  of  Ubarteh  or  Sparta,  the  town  of  this 
name  hariii^  succeeded  to  Laoedsmon-Sagalassus. 

t  Comprising  all  ancient  Mysia. 

t  The  proconsul,  independent  of  the  Ticar  of  the  diocese  of  Asia,  and  of  the  prefect  of  the 
East,  inspects  the  provinces  of  the  Hellespont  and  the  islands ;  thus,  his  prefecture  repre- 
sents in  some  respects  the  pachaKck  of  the  Capudan-pacha,  or  great  admiral* 

§  Theodosius  the  n.  named  it  thus  in  honour  of  his  unole  Honorius.  It  appears  to  be  re* 
presented  by  the  sandgiacat  of  Boli» 

I  Named  in  honour  of  the  mother  of  Constantfaie. 

Y  Coapriaing  the  ancient  strategic  of  CUicia,  SargtrMSieae^  sad  Ksmmamea^. 

**  Comprising  the  straftegis  of  Garaaoritis  and  Tyamtis. 

tt  TTie  Isy arisns,  almost  always  in  rcbeflioa,  took  jpoaacfiion  of  Cilicia  Trachea. 
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IDU  Ma  Minor f  according  to  the  TurkUh  Dm$ion9f  in  Ou  Djehan-^wmaJ^ 


Turkish  Divisions. 


I^    Pashdlic  ofjlnad' 

houly. 
1.  Liuah,  or  Sandgia- 
cat  ofEutaiah    •  • 


Chief  Town8.t 


Ancient  Divisions  corresponding. 


2.  —  Sarou-Khan 


3,  — Aidin 


4.  —  Mentesche  •  . 


5.  *-  Tekieh 


6.  — -  Hamid 


•  •  •  • 


•  •  •  • 


^Eutaiah  (Gotyceum.) 
Degnielu  or  Lazakieh,    (not 

far  from  Laodicea  upon  the 

Lycus.) 
*Magnisa  (Magnesia  ad  Si- 

pylum.)     

Akhissar  (Thyatira.) 
Fotchia  (Phocea.) 

♦Tireh 

Guzelhissar    (Magnesia     ad 

Maeandrum.) 
Allascheher  (Philadelphia.) 
Ayasaluk,  Sart,  &c. 

h^MuUah 

Mentesche  (Myndus.) 
Melasso  (Mylasa.) 
^Antaliah  (Attalia.)  .  •  ■  .  . 
Eupribazar  (Perga?) 
lighder  {Olympus?) 
^Isparteh  (Sagalassus  Lace- 

dsemon.) 
Bardah. 
Akshar. 


7.  —  Earahissar- 
Sahib 


8.  —  Sultan  Eugny 

9.  —  Angouri  .  •  . 
10.  — -  Eiangari .  .  . 


Western  and  central  parts  d 
Phry^a  properly  so  called. 


Northern  Lydia. 

N.  B.  Sarou-Ehan  is  the 

name  of  a  prince  who  reign 

ed  over  this  country. 
Central  and  Southern  Lydia. 

Parts  of  Ionia. 


11.  —  Eastamooni 


12.  —  BoU 


^Earahissar  (Celsence?) 

Bouldwadin  (Philomelium.) 

Sandhoukhi. 

*Eskishehr  (DoirlaBum.)     • 

Eodgeashehr  (Nacolia.) 

lin-Eugny. 

*Angouri  (Ancyra.  Canton  of 

Haimaneh.) 
*Eiangari  (Gangra.) 
Toussieh  (Tocia.) 
Tcherkis. 
Tokhat. 

^Eastamooni 

Sinoub  (Sinope.) 
Tasch-Eouprou  (PompeYopo- 

lis.) 
Inehboli  (lonopolis.) 
♦Boh  (ClaudiopoUs.) 
Amasserah  (Amastris.) 
Bend-Erekli  (Heraclea.) 
Yiranscheher. 


Caria,  perhaps  a  part  of  Lycia. 


Lycia  and  Pamphylia. 


Milyas  and  the  interior  of  Pi- 
sidia. 


South  East  parts  of  Phjrgia. 


Phyrgia  Epictetos.    Parts  of 
Galatia. 

Central  Galatia.      (Tectosa- 

ges.) 
The  interior  of  Paphlagonia, 

(supposing,  as  we  do,  thalj 

Changreh  and  Eiangari  are^ 

the  same  place.) 
Maritime    Paphlagonia    with! 

Mount  OJgassys. 


Honoriasy  orBithynia  eastern, 
with  a  part  of  Pi^lagonia. 


. 


*  i,  c.  The  Ifirror  of  the  World,  i  geojccaphical  work,  composed  by  Hftdgi-Khalfab*  th« 
nuscript  translation  of  which  is  preserved  in  the  royal  library  at  Paris. 
The  towns  marked  with  an  asterisk  are  the  ohief  places  of  the  Saodgiacats. 
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ni. — Continued, 

Turkish  Divtsons. 

Chief  Towns. 

Ancient  Dirisions  corresponding. 

13.  —  Ehudavendkiar 

^Broussah  (Prusa  ad  Olyiup- 

um.) 

Southern  Bithynia,  with  the 

Jegnishehr. 

interior  of  great  Mysia. 

Pergamah  (Pergamus.) 

Bazarkeoi. 

14.  —  Karassi   •  •  • 

^Balikesri  (Miletopolis.) 

Coasts  of  Mysia,  and  Eolis 

Edremid  (Adramyttiiin.) 

opposite  Lesbos,  and  a  part 

Sandarghui. 

of  the  interior. 

Ayazmend  (Klaea.) 

15.  —  Kodja-Ili    .  • 

^isnikmid  (Nicomedia.)    .  . 

Bith3mia  to  the  west  of  San- 

Isnik  (Nicsea.) 

garius. 

Kadikeui  (Chalcedon.)  • 

Iskudar  (Chrysopolis.)  Impe- 

rial Domain. 

16*  •—  Bigah  •  •  •  • 

*Bigah  (Zelia!)     

Sultanieh. 

Tevas  and  Little  Mysia. 

» 

Kapoudagui. 
Boumabachi. 

17.  —  Sogla   .  •  •  . 

*Ismir  (Smyrna.) 

Part  of  Ionia. 

Ourltih. 

# 

Menimen  (Temnus.) 

II.  Paahdlic  of  Siwas. 

1.  Liwah  of  Siwas  • 

♦Siwas  (Sebastia.) 

Calupene  in  Polemonic  Pon- 

Tocat     (Comana     Pontica) 

tus. 

Woywodat 

Daximonites  in  Galatian  Pon- 

tus. 
Coasts  of  Helenopont  from  the 

2.  —  Djanick  •  •  • 

♦Samsoun  (Amisus)  .... 

Unieh  (Ginoe.) 

Halys  and  of  Galatian  and 

Polemonic  Pontus. 

3.  —  Arebkir  •  .  • 

*Arebkir  (Arauraci?) 

Confines  of  Armenia  Minor, 

and  Pontus. 

• 

4.  —  Diwriki    •  .  . 

5.  —  Tchouroum  . 

*Diwriki 

Idem. 

Eastern  Galatia. 

*Tchouroum  (Tavium) .  •  . 

Osmandjik. 

6.  —  Amassiah   .  . 

♦Amassiah  (Amasea) .... 

Chiliocome  and  ^hanaraea  in 

■ 

Marzivan  (Phazemon?) 

Galatian  Pontus. 

7.  —  Bouzok   •  •  . 

♦Jeuzgatt*  (Mithridatimn?) 

Confines  of  Pontus,  of  Cappa- 
docia,  and  Galatia. 

in.  Paahdlic  of  Tara- 

bozan.'f 

1.  Tiiwah  of  Tarabo- 

Eadilik  of  Tarabozan  (Trape- 

zan 

zus) 

—  Kiressomit  (Cerasus.) 

—  Irizeh  (Rhizaeum) 

Cappadocian  Pontus. 

2.  —  Gounieh  •  «  • 

—  Gounieh  (Absarus) 

Idem. 

• 

—  Athina  (Athenae.) 

—  Somnlah. 

—  Vikah. 

9 

3.  —  Batoomi    •  •  • 

—  Batoomi •  .  •  • 

Southern  Colchis. 

*  Hadgt-KhaMm  does  not  mention  J[euzgatttbut  it  is  now  the  chief  place  of  Bouzok. 
t  Hadgi-Khalfah  considers  the  pa^ilic  of  Tarabozan  as  a  dependence  of  Armenia. 
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in.— Continued. 


Turkish  Divistons. 


Chief  Towns. 


Ancient  Dirisions  corresponding: 


lY.  PashdlicofKonUh. 
1.  Liwah  of  Eonieh 


•  •  • 


2.  —  Nighd6 

3.  —  Beysheri    .  • 

4.  —  Akshehr  .  ,  • 
5*  *—  Akserai  •  •  • 

6.  —  Kaisarieh  .  • 

7,  —  Kirshehr    .  . 

V.  Pashdlie  ofMeraS' 

che.* 

1.  Liwah  of  Merash 


^Konieh  (Iconium)  •  •  . 

Ladikieh. 

Eregli. 

♦Nighd6 

Bustereh  (Cibjrstra.) 

^BejTsheri 

Serla-Serai  (Isura.) 
^Akshehr  (Tyriaeum) 
^Akserai  (very  uncertain) 

^Kaisarieh  (dsesarea.) 
^Kirshehr  (Archelais  ?) 


•  •  • 


2.  —  Ears 

3.  —  Aintab     . 

4.  —  Someisath 

5.  —  Malatiiah 

YI.  PashMic  of  Ada- 
na.'\ 

1.  Liwah  of  Adana 

2.  —  Tarsous  •  •  • 

YII.  MowselimUk  of 
Cyprus. 

A.  Island  of  Cyprus. 
No  Subdivisions. 

B.  Country  of  Itchil.J 
!•  Liwah  of  Itchil  • 

2.  —  Alanieh   .  .  . 


^Merash  (uncertain.) 
Bostan  (Comana  dc  Catao- 

nia?) 
*Kars-Zoulkadry. 
*Aintab  (uncertain.) 
^Someisath  (Samosata.) 
^Malatiiah  (Melitene.) 


*Adana  ( Antiochia  ad  Sarum) 
♦Tarsous  (Tarsus) 


Central  and  Southern  Lycao- 
nia. 

Eastern  part  of  Cataoma^ 

Isauria. 

Western  part  of  Lycaonia. 
Western  and  Central  parts  of 
Cq)padocia. 


Confines  of  Syria,  Commage- 
nia,  Cataonia,  and  Cilicia. 


Metilene. 


Lefcosiah  (Nicosia  of  the  Eu- 
ropeans.) 


Selefkeh  (Seleucia)    •  •  •  • 

Selinti  (Selinus.) 

Alanieh  (Side?)     ••••••   Pamphylia. 


CiUcia  proper. 
Idem. 


Cilicia  Trachea. 


*  This  country,  poaseised  by  Turcoman  hey,  called  Doulg^adir,  or  Zoulhadir,  takes  the 
of  Doulgadir-Ui. 

f  This  little  country  was  a  prindpality  of  the  Turcoman  beys,  called  Ramadan-O^Iou,  or  Sons 
of  Bamadan. 

ir  Wbeii  the  Osmanlis  made  the  conquest  of  the  State  of  Karaman,  they  divided  it  into  tvo 
parts,  viz.  1st,  Kharidg,  or  exterior  country  to  the  north  of  Taurus.  2d,  Itchil,  or  interior 
country  to  the  south  <»  that  chain.    Djehan  Numa,  p.  1750  of  the  manuscript  tranaktioti. 
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TURKEY  IN  ASIA. 


PART  IL 

hheludmg  Armenia,  MtiopoUmia,  and  hoc-Jlrabi. 

The  eastern  provinces  of  the  Turkish  empire  in  Asia  form  three  natural  divisions: 
the  region  of  Orontes  and  Libanus^  or  Syria  and  Palestine ;  that  of  the  sources  of 
the  Euphrates,  and  of  the  Tigris,  or  Armenia  with  Koordistan ;  finally,  the  region  of 
Lower  Euphrates,  or  Al-Djesira  with  Irac-Arabi,  otherwise  Mesopotamia,  and  Ba- 
bylonia. We  shall  here  connect  the  two  divisions  on  the  Euphrates,  without  con- 
founding them.    Syria  will  be  described  in  a  separate  book. 

Armenia,  Mesopotamia,  and  Babylonia,  though  greatly  neglected  by  |  OeMni  vieir. 
modern  geographers,  have  a  good  claim  to  our  carefiil  attention.  It  was  in  this  coun- 
try that  the  first  towns  known  in  history  were  built,  and  the  first  kingdoms  formed. 
It  was  here  that  Alexander  gave  the  mortal  blow  to  the  colossal  monarchy  of  Perma. 
At  a  later  period,  the  banks  of  the  Tigris  and  Euphrates  became  the  bloody  theatre 
where  Trajan,  Julian,  and  Heraclius  conducted  the  Roman  legions  against  the  squad- 
rons of  invincible  Parthia.  In  moderti  times,  the  Osmanlis  and  the  Sophis,  the  sect 
of  Omar  and  that  of  Ali,  are  still  two  great  powers  who  dispute  the  mastery  of  these 
countries.  Nature  has  here  presented  us  with  a  sufficient  number  of  objects  both 
of  interest  and  study,  independently  of  the  transactions  of  men,  and  their  tran- 
sient power.  There  are  few  countries  of  the  globe  where,  in  so  small  a  space,  so 
many  striking  contrasts  are  found  united.  Within  an  extent  of  ten  degrees  of  lati- 
tude, we  have  at  Bagdad  a  heat  equal  to  that  of  Senegambia,  and  on  the  summit  of 
Ararat,  eternal  snows.  The  forests  of  firs  and  oaks  in  Mesopotamia  join  those  of 
palms  and  orange  trees.  The  roaring  of  the  lions  of  Arabia  echoes  to  the  howling 
of  the  bears  of  Mount  Taurus.  We  might  indeed  say  that  Afiica  and  Siberia  had 
here  given  each  other  a  meeting.  This  near  approach  of  climates  so  opposite^ 
principally  arises  from  the  great  differences  which  are  found  in  elevation.  Armenia, 
which  is  a  very  elevated  plain,  is  encompassed  on  all  sides  by  lofly  mountains. 

Ararat,  always  whitened  with  snow,  rises  in  the  centre  of  this  coun-  ASSJJrihrf- 
try.^  To  the  north,  the  mountains  of  Tsheldir,  and  Djanik,  separate  fiir,&«. 
Armenia  from  the  Euxine  Sea.  This  chain,  although  in  part  covered  with  fine  fo- 
rests, does  not  appear  to  yield  in  height  to  Caucasus;  for  in  the  month  of  June  snow 
sometimes  falls  near  Erzroom  upon  the  southern  decMvities.t  The  chains  of  Taunrs 
enter  Armenia  near  the  cataracts  of  the  Euphrates;  they  rise  considerably  in  ad- 
vancing to  the  east :  the  JfiphcUes  of  the  ancients,  to  the  south-east  of  the  lake  Van, 
derive  their  name  from  the  snows  which  cover  their  summits  all  the  year.|  The 
Gordian  mountains  of  Xenophon,  called  Corduene  in  the  map  of  d'Anville,  fill  itie 
whole  of  Koordistan;  one  branch  prolonged  to  the  south  is  the  Zagrus  of  the  an- 
cients, which  separates  the  Ottoman  empire  from  Persia.  Its  lower  branches  ter- 
minate at  some  leagues  ftom.  the  eastern  banks  of  the  Tigris.  A  detached  branch 
of  Taurus,  the  Mons  Marina  of  the  ancients,  passes  between  the  Tigris  and  the 
Euphrates,  and  forms  the  decUvity  upon  which  the  town  of  Merdin  is  situated,  and 
then  terminates  in  the  hills  of  Singar,  to  the  west  of  Mosul.  fVom  these  two  points 

•  Toumefort,  etc. 

f  Dj^han  Numi,  p.  1136.    French  manuacript  innsbli^n  in  the  imperial  librnry.    Travels 
of  a  missionary^  p.  94.    Pant,  1730.' 
t  Maauscript  account  of  *M .  Fabvier. 


Covneofthe 
Kapbnues. 


oane  oTthe 

•I'i 
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an  immense  plain  extends  to  the  coasts  of  the  Persian  Gulf,  where  the  wearied  eye 
scarcely  perceives  the  slight  undulations  of  the  ground:  a  great  part  of  these  plains, 
below  the  point  where  the  two  rivers  unite,  was  formerly  covered  with  a  number  of 
lakes  now  dried  up,*  and  even  now  there  are  a  great  many  parts  which  are  inundated 
by  the  slightest  increase  of  the  rivers. 

To  this  general  description  of  the  country,  we  shall  now  add  that  of  the  two  great 
rivers  which  water  it 

The  Euphrates  takes  its  rise  from  several  sources ;  two  branches,  in 

particular,  dispute  the  honour  of  beins  the  principal;  one  not  far  distant 
from  the  town  of  Bayazid,  in  the  mountains  named  Ala-Dag,  anciently  the  mountain 
AbuSf  and  of  which  Ararat  makes  a  part  This  river,  which  hear&  the  name  of 
Murad,  disappears  under  ground  at  the  distance  of  four  hours  travelling  from  Baya- 
zid. f  It  reappears,  and  receives,  near  Melaskerd,  another  river  of  this  name,  and 
traverses  all  the  district  of  Turuberan,  the  southern  part  of  Armenia  Proper.  The 
other  branch  of  the  Euphrates,  which  the  Orientalists  call  Frat,  is  formed  under  the 
walls  of  Erzroom,  by  the  junction  of  two  small  rivers,  one  of  which  probably  repre- 
sents the  Lycus  of  Pliny;  these  two  rivers  united  do  not  equal  the  Murad,  which 
Xenophon  considered  the  real  Euphrates.  The  Frat  and  the  Murad  unite  their  wa- 
ters a  little  below  the  town  of  Arabkir;  the  river,  now  very  considerable,  descends 
rapidly  towards  the  defile  called  the  Pass  of  Nushar;  having  passed  this,  k  winds 
along  an  elevated  plain,  but  soon  meeting  with  a  fresh  inequality  of  ground,  forms  a 
double  cataract  twenty-two  miles  above  Semisat  Disengaged  from  all  the  obstacles 
which  restrained  its  force,  it  now  rolls  majestically  along  through  a  wide  and  verdant 
valley.  To  the  south  of  Eeriusi6h  it  enters  the  immense  plains  of  Sennar;  bat 
being  repelled  on  the  Arabian  side  by  some  sandy  and  calcaureous  heights,  it  is  forced 
to  approach  the  Tigris  in  its  course. 

This  other  river,  the  rival  and  companion  of  the  Euphrates,  has  its 

most  considerable  source  in  the  mountains  of  the  country  of  Zopb,  the 
ancient  Sophen^,  a  part  of  Armenia.  The  Euphrates,  already  of  great  size,  receives 
all  the  streams  of  that  country;  but,  by  a  singular  exception,  this,  the  smallest 
among  them,  escapes  the  destination  of  its  neighbours.  A  rising  ground  prevents 
it  from  proceeding  to  the  Euphrates.  A  deep  ravine  in  the  mountains  above  Diar- 
bekir  opens  a  passage  for  it,  and  it  takes  its  speedy  course  across  a  territoiy  which 
is  very  unequal,  and  has  a  powerful  declivity.  Its  extreme  rapidity,  the  natural 
ks  names.  |.  effect  of  local  circumstancos,  has  procured  for  it  the  name  of  Tigr  in  the 
Median  language,  DiglUo  in  Arabic,  and  Hiddekol  in  Hebrew;  all  of  which  terms 
denote  the  flight  of  an  arrow. |  Besides  this  branch,  which  is  best  known  to  the 
modems,  Pliny  has  described  to  us  in  detail  another,  which  issues  from  the  moun- 
tains of  Eoordistan  to  the  west  of  the  lake  Van.  It  passes  by  the  lake  Arethusa. 
(ts  course  being  checked  by  a  part  of  the  mountain  of  Taurus,  it  falls  into  die  sub- 
terranean cavern  called  Zoroander  and  appears  again  at  the  bottom  of  the  mountain. 
The  identity  of  its  waters  is  shown  by  the  re-appearance  of  Ught  bodies  at  its  issue 
that  have  been  thrown  into  it  above  the  place  where  it  enters  the  mountain.  It  passes 
also' by  the  lake  Thospitis,  ncf^  the  town  of  Erzen,  buries  itself  again  in  subterra- 
nean caverns,  and  reappears  at  a  distance  of  25  miles  below,  near  the  modem 
Nymphaeum.     This  branch  joins  the  western  Tigris  below  the  city  of  Diarbekir.§  ' 

In  proportion  as  the  Tigris  and  the  Euphrates  approach  one  another, 

the  intermediate  land  loses  its  elevation,  and  it  is  occupied  by  meadows 
and  morasdes.  Several  artificial  communications,  perhaps  two  or  three  which  are 
natural,  form  a  prelude  to  the  approaching  junction  of  the  rivers,  which  finally  takes 
place  near  Korna.  The  river  formed  by  their  junction  is  called  Shat-al-Arab,  or 
Moathi.  I  the  river  of  Arabia.  It  has  three  principal  mouths,  besides  a  small  outlet; 
these  occupy  a  spac6  of  thirty-six  miles.  The  southernmost  is  the  deepest  and 
freest  in  its  current     Bars  of  sand  formed  by  the  river,  and  which  change  in  their 

•  PUny  vi.  c.  27.    Strabo  xv.  p.  1060,  (Amclov.)  Albulfeda,  ap.  Buscbin^^,  p.  256. 
I-  Hadflri.Kbilfah,  p.  1131,  tqq.   D'Ariville,  Euphrates  and  the  Tigris. 
Wahl,  Asicn,  L  711.  §  Plin.  loc.  cit 
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(brm  and  situation,  render  the  approach  dangerous  to  the  mariner.  The  tide,  which 
rises  above  Bassora,  and  even  beyond  Eoma,  meeting  with  violence  the  downward 
course  of  the  stream^  raises  its  waters  in  the  form  of  frothy  billows.* 

Such  are  the  known  facts  respecting  the  course  of  these  two  rivers. 
A  full  discussion  of  the  ({uestions  which  have  been  raised  on  this  part  of 
geography,  would  require  a  separate  treatise.     Some  of  the  ancients 
described  the  Euphrates  as  losing  itself  in  the  lakes  and  marshes  to  the  south  of 
Babylon;!  others  consider  the  river  formed  by  the  union  of  the  tWo  as  entitled  to  a 
continuation  of  the  name  of  Euphrates.;];  According  to  some  the  Euphrates  origi- 
nally entered  the  sea  as  a  separate  river,  the  course  of  which  the  Arabs  stopped  up 
by  a  mound.  §    This  last  opinion  has  been  in  some  measure  revived  by  a  modem 
traveller,  who  supposes  that  the  canal  of  Naar-S ares,  proceeding  from  the  Euphrates 
on  the  north  of  Ba(>jlon,  is  continued  without  interruption  to  the  sea.  ||     The  bay 
caCed  Ehore-abdallah  would,  according  to  dib  hypothesis,  represent  the  ancient 
mouth  of  the  river;  but  thi^  bay  existed  in  the  time  of  Ptolemy  under  the  name  of 
the  Sinu9  Mesanitea,     With  regard  to  the  canal  Nahr-Sares,  it  appears  for  certain  to 
rejoin  the  river  near  Sem«w6.     The  dry  bed  corresponding  to  the  gulf  of  Khore- 
abdallah,  and  on  which  we  find  the  remains  of  the  old  city  of  Bassora,  terminates 
in  the  Euphrates  a  little  to  the  west  of  Korna.     The  Pallacopas,  or  the  canal  of 
Eoufa,  seems  to  extend  no  farther  than  the  lakes  on  the  south  of  Babylon.     The 
continual  chs^ige^  to  which  tins  flat  and  moveable  ground  is  subject,  the  inundations 
of  the  rivers,  and  the  works  of  human  labour,  concur  to  render  the  solution  of  these 
points  impossible. 

Thero  is  also  somd  uncertainty  respecting  the  relative  size  of  the  Ti- 
gris and  the  Euphrates;  The  last  has  certainly  the  longest  course,  but 
weakened  by  drains ;  it  presents  at  Hilleh  a  width  not  exceeding  420  feet,  while  the 
Tigris  at  Bagdat  is  more  than  600.  The  inhabitants  of  the  country,  in  order  to  irri- 
gafe  their  lands,  dam  up  both  the  one  and  the  other  with  dykes,  which  the  historians 
of  Alexander  have,  in  their  simpUcity,  mistaken  for  miUtary  bulwarks,  intended  to 
check  the  progress  of  the  Arabian  pirate?  up  the  river.lT 

We  must  now  ascend  to  the  aotirces  of  the  Euphrates,  to  give  a  description  of 
Armenia.      This  country,  we  have  already  said,  forms  a  very  high  pla-  |  Annoiii. 
tean,  crowned  with  mountains  still  higher.     Ararat  and  Eohi-seiban  show  from  a 
great  distf^-Ce  their  summits  covered  witW  perpetual  snow.     Several  parts  of  Arme- 
nia have  uftdetgone  changes  by  the  operation  of  earthquakes.     Djebel-Nimrod,  i.  e* 
the  mountain  of  Nimrod,  has  sometimes  emitted  flames,  and  still  has  on  its  summit 
a  small  lake  which,  according  to  the  account  of  a  Turkish  geographer,  seems  to  be 
an  old  volcanic  crater:  the  country  seems  rich  in  natural  curiosities.     The  great  lake 
of  Van,  sometimes  called  the  Argis,  is  the  Arsissa  pdtis  of  Ptolemy  and  |  vtn  Uwb 
the  Mantian  lake  of  Straho.     Its  water  is  very  salme.**     Two  rivers  near  Soushe- 
sheri  produce  crystallized  salt,  the  one  white  and  the  other  red.     The  round  stones 
found  near   Eeify  appear  to  be  natural  aggregates  of  orbicular  granite.     The  cold, 
very  intense  in  the  high  districts,  leaves  only  three  months  for  the  season  of  vegeta^ 
tion,  including  seed  time  and  harvest  ;tt  yet  the  crops  of  com  are  abun-  |  ProdoetioiM. 
dant.     Walnut  and  apple  trees  are  to  be  found  here;  the  latter  afford,  in  the  cold 
district  of  AkUat,  apples  weighing  nearly  a  pound.     As  we  go  down  the  Euphrates,, 
we  see  the  vine  and  the  ohve  flourish,  although  at  Erzroom  there  are  neither  fruit 
trees  npr  wood  for  fueL  J  J  The  horses  of  Armenia  are  highly  extolled  by  the  ancients. 
Gold  mines  which  were  worked  are  mentioned  by  them.§§    At  present,  copper  and 
iron  are  exported  to  Mosul 
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c,,^  1^  I  Erzroom,  one  of  the  bulwarks  of  ihe  Ottoman  ^?^^J>?^S^ 
^a^  ^alls  built  of  clay  hardeni^d  in  the  sun.  It  contams  25,000  ^bitanU, 
of  whom  8000  are  Armenians.  These  are  manufacturers  m  <^ W  "^IJ^feJ^ 
carTy  on  a  great  trade  in  skins  and  furi..  Kars  and  Van,  f.^^^'^S^t^^ 
arT  little  toown.  They,  as  well  as  Erzroom,  are  the  rc«dence»  of  tturee  pasMs, 
XSv^mt^^^^  Ardgis  is  BtiU  mentioned  as  a  towijon  the  Vanj^^^ 

TendSanTn  the  EuphVates,  and  some  others,  among  whfch  Khanoos  desen^^ 
attendon.     This  tol  is  situated  it.  the  hollow  of  arock,  whick  ^.^^^^^^ 
round  it.     In  the  centre  of  the  town  ther«  standi  a  high  isola^d  PJJf  ^Jj^ 
Thb  singularity  leads  us  to  recognize  here  the  ancient  TheodosiopoHt^l"*  ^ 
SroSa  from  the  sources  o^       Euphrates.     '3"*^  towns  of  Baibuth  a^dj^^ 
Sanation  to  a  fruitful  valley,  from  which  building  timlier  and  <J^ff^«t  kn^  rf 
SLiieof      I  conserves  are  exported.^     On  the  north-east  of  Armema,  the  rfd  p^ 
IftHf^."^       shUic  of  Tsheldir,  menUoned  by  RjcauJ,  and  ^luch  m^^  ffS^ 
have  sought  for  in  vain,  has  taken  the  n^e  of  Akateike,§  from  "^^  f^VJ  ™^ 
situated  on  the  Kour,  and  which  is  iU  capital.     I^llTt^'Ul^^^ 
Georgia—South  from  this,  and  on  the  very  frontier  of  the  ^P^^,^^"  t^^^^*  •J^X 
RonkoFAwH.  I  van,  are  the  ruins  of  Ahni,  one  of  the  ancient  capitals  jf  Aimenm,  on  tlic 
river  Harpizu,  a  tributary  of  the  Araxcs.     These  ruins  present  bnltent  ^«^^ 
of  the  former  grandeur  of  the  place.  The  whole  surface  is  covered  with  ^ewn  stonw, 
broken  capitals,  columns,  and  shattered,  but  highly. ornamented  friezes.     Sevcnd 
elegant  churches  are  still  standing.     ITie  pakice  is  a  structure  of  great  e^ent^ 
sembUng  a  town,  and  superbly  decorated  within  and  without  wih  v»ed  and  bgh^ 
wrought  carving  on  the  stone,  and  the  floote  of  its  numerous  halls  are  bwillfied  witii 
finely  executed  mosaic  patterns.     The  masonry  of  the  whole  P^ace  is  ftrm  and  v^ 
finished,  seeming  to  bid  defiance  to  the  influence  of  time,  though  exhibiting  tiie^ 
nidations  of  the  ruthless  hand  of  barbarism.     Sir  Robert  Ker  Porter,  who  pail  it  t 
hasty  visit  in  1817,  says  that  the  masterly  workmanship  of  the  capitals  ot"  pillars,  ttc 
nice  carvings  of  the  intricate  ornaments  and  araboeqtle  friefees  surpassed  ^Y^m 
he  had  ever  seen  when  abroad,  or  in  i\ie  most  celebrated  cathedrals  of  England. 
The  churches  and  other  religious  houses  also  aboimd  with  inscriptions;  bat  it  mxmmd- 
pletely  deserted,  and  only  the  haunt  of  parties  gf  desperate  banditti.     At  a  distoncc 
of  dye  miles  to  the  east,  there  is  .an  Armenian  monastery,  where  iJjat  hospitalily  b 
shown  which,  in  such  a  country,  affords  a  valuable  solace  to  the  pilgrmi  or  the  tra- 

^xLoian  I  The  Armenian  nation,  one  of  the  most  ancient  in  the  world,  is  ciJI^ 
natkm.  |  [^  ^jj^ir  own  lann;uage  of  Hauhani;  and  althoup^  the  accounts  which  the 

Armenian  historian,  Moses  of  Chorene,  gives  of  a  king  Haik,  grandson  of  Japh^ 
are  invqlved  in  deep  obscurity,  certain  it  is,  that  the  Armenian  language,  rude  aod 
uncouth  in  its  pronunciation,  has  in  its  syntax  more  analogy  with  the  European  Ihffl 
with  the  oriental  languages.  IT  This  nation  is  distmguish^d  by  an  elegant  form  aud 
an  animated  physiognomy.  The  constant  victims  of  wars,  waged  by  the  great  sot- 
roundmg  powers  contending  for  the  possession  of  (he  countiy,  they  hate  befen  forc^ 
in  a  great  measure  to  leave  their  paternal  soil.  Addictod  to  commerce  and  mann^ 
tures,  they  have  prospered 'in  exory  country  from  Hungary' to  Cliina.  Tbcjr&ld  Ihor 
way  to  places  inaccessible  to  Europeans;  they  traverse  the  ^elevated  plains  of  Tarfary, 
and  that  which  is  watered  by  the  Niger.  With  them  frugality  preserves  the  eaijah^  o» 
industry.  In  their  own  country,  as  well  as  abroad,  they  genertlly  live  in  large  fanw 
lies,  under  the  patriarchal  government  of  the  oldest  member,  and  in  a  state  of  happy 
concord.**  But  this  family  attachment  is  found  but  too  compatible  with  insenabiTit^ 
AnDoiiM  injustice,  and  perfidy  to  persons  of  a  different  race.  Tlie  religion  of  the 
ciiurdi.  Armenians  is  that  of  tlie  ancient  eastern  church,  only  they  deny  tlio  cot- 

trine  of  the  two  natures  in  the  person  of  Chiist,  or  rather  consider  these  na&iies  « 

*  Hadgi.Khal&h,  p.  1138. 

t  Procop.  Perdc.  i.  17.    Constant.  Porphyrog.  dc  Administ.  imp.  p.  ii.  cap.  45. 

i  Had^-Khalfab,  p.  1127.  §  Id.  p.  1069. 

I  Porter's  Travels  in  Georgia  and  Persia,  vol.  i.  p.  172. 

1  See  Adclung,  Mitbridate,  i.  p.  423.  •  •  Cart  Wrights  Travels  in  Perwa,  p.  ii. 
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existuig,  bul  united  in  one  ;^  thej  haye  also  some  peculiar  noiions  about  the  Euoha- 
aaU  Like  the  Greeks,  they  allow  the  priests  to  marry.  Their  fasts  and  abstinences 
surpass  in  rigour  and  fircquency  those  of  all  other  Christian  sects. t  Two  great 
patriarchs/ called  catholic  or  universal,  rule  the  Armenian  church.  One,  whose  resi- 
dence is  at  Etshmiazin,  in  tbe  province  of  Krivan,  or  Persian  Armenia,  had,  a  cen- 
tury and  a  half  ago,  150,000  .families  within  his  spiritual  jurisdiction.  The  patriarch 
of  Si3y  in  the  Uttlc  Armenia  of  antiquity,  and  who  has  formed  a  union  with  the  church 
of  Romoy  reckoned  only  20,000.  Proceeding  on  this  fact,|  wo  may  I  Namberorike 
estimate  the  whole  nation  ^t  that  time  at  1,700,000  individuals,  and  it  |  A«n»efiimM. 
has  not  probably  since  diminished. 

Besides  the  Armenians  who  are  engaged  in  trade  and  agriculture,  and  The  Tuteo. 
the  Osmanli  Tufiis  who  hold  civil  and  military  offices,  Armenia  main-  "*■"* 
tains  a  Tartar  nation  called  the  Turcomans.  This  nation,  originally  inhabiting  the 
eastern  shores  of  ttie  Caspian  Sea,  came  first  to  estabhsh  themselves  in  Armenia 
Moyor,  called  for  that  reason  Turcornania.  '  But  their  attachment  to ,  a  wandering 
life  brought  several  hordes  of  them  to  the  interior  of  Asia  Minor  and  the  govern* 
.ment  of  Itchil;  they  have  adopted  the  Turkishlanguage  and  a  rude  form  of  Maho- 
metaniam.  Ignorant,  and  content  with  a  Ufo  of  poverty,  they  support  themselves  on 
the  pi:oduce  o£  .thehr  flocks,  and  spend  tlie  pdncipal  part  of  their  time  under  tents 
of  felt.  •       .  ■ 

Th^r  w^men  vpin  wool  and  make  carpets,  an. article  in  use  in  that  part  of  the 
world  from  tii^e  jmm^Uiorial.  The  ^le  occupation  of  the  men  is  to  tend  their  flocks, 
and  to  Qind^e.  Constantly  on  hocsoW^k,  with  the  lance  on  their  shoulder,  a  curved 
.sabre' by  iheir  side,  and  a  pistoLln  their  girdle,  they  make -vigorous  horsemen  and 
hardy  soldiers.  They  have  frec[uent  disputes  with  the  Turks,  who  respect  their 
power.  About  30,000  Turcomans  w<indorjui-t^e  pa^alics  of  Aleppo  and  Damascus, 
the  only  parts  of  Syoa  which  they  freqUont.  A  great  part  of  these  tribes  migrate 
during  the  summer  to  Armenia  and  Caramania,  where  they  find  the  pasture  more 
abundant,  and  return  in  winter  to  tfieir  former  quarters. 

Eoordistan,  or  the  country  of  the  Koords,  extends  in  the  south  of  |  Koonfittui. 
Armenia  to  a  length  of  nearly  300  nyles,  and  less  than  the  half  in  breadth.  The 
mountains  known  to  Qie  ancients  u^der  the  names  of  Gordyai  and  JitphateSy  are 
always  par-tiafly  covored  with  snow.  No  sych  sununer  heats  as  those  which  bum 
•up  the  plaina  of  Mesopotamia,  extend  a  scorching  influence  to  the  verdant  pastures 
where  (he  ^oord  tends  his  flocks  of  goats.  The  cheerful  vales,  and  the  long  ter- 
races of  mountainsi,  yipld  fruits  and  rice.  The  fqrests  consist  chiefly  of  oaks,  which 
aSbrd  gall*nuts  of  the  best  quality  of  any  in  th^  east.§  Grain,  cotton,  flax,  and  sesa- 
mum^  are  raised  in  the  plains.  A  small  tree,  resembling  the  oak,  yields,  over  all  its 
surface,  a  rich  manna,  on  which  the  ancients  and  moderns  concur  in  their  encomiums, 
and  to  wliich  they  have  souietinics  been  disposed  to  ascribe  an  origin  more  subhme 
than  that  of  vegetable  secrotien|[.  The  rivers,  tbe  largest  of  which  are  the  Diala  and 
the  Zaab,  are  rapid  and  fall  into  the  Tigris, 

Accorriing  to  Qar^ohi,  who  passed  eighteen  years  in  Koordistan,  this 
country  consists  of  fivie  principalities.  That  of  Bidlis  comprehends  the 
countries  on  the  west  and  south-west  of  the  lake  Van,  where  Koordistan  comes  in 
contact  with  Armenia,  and  their  Hmits  become  uncertain.  The  capital,  which  bears 
the  same  name,  is  situated  in  a  charming  valley  covered  with  apple  and  pear  trees. 
A  little  to  the  south  of  that  town,  the  road  from  Persia  to  Syria  passes  through  a  per- 
foration in  the  rock.lT  The  Koords  of  this  principahty  are  denominated  Bidlisi.^*^ 
To  the  south  of  the  lake  Yah  stands  the  town  of  Giulamerk,  the  capital  |  s.  Oiaiuiieffc. 
of  the  principahty  of  that  liame,  the  inhabitants  of  which  are  called  the  Sciambo. 
Some  call  them  also  the  Hakiary,  which  is  perhaps  the  name  of  the  reigning  ianiily.|| 

*  Nicephonia,  Hist.  Eccles.  1.  xvlii.  cap.  53.  Confetsio  Armemor.  art  26—30.    ConcU.  Con* 
slant.  3,  canon.  33,  &c. 
t  VitrUeus,  Hist.  Orient,  c.  79. 

^  L.eonard«  Sidon.  episc.  ap.  Thom.  k  Jes.  1.  vii.  p.  1.  cap.  19. 
^  Garzonif  grammat  della  I.  Kurda,  Preface.— Hadgi-Kbalfah,  p.  1218. 
I  Stmbo,  H.  73.  Diodor.  &c.  HadgiKhalfah,  p.  1184.    Olivier  iv.  2/4. 
1  lljuSgi-KkaUkbt  p.  1092.  **  Garsoni,  1.  c.  tf  HadgiKhaliab,  p.  1106. 
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Tbd  Baldinan  Koords  live  on  the  west  of  the  priDcipoUtj  of  Oiolainefk,  betwees 
9.  AiMuik.  I  Mosul  and  Bidlis.  Their  capital  is  Aroadia.  This  district  produces  ex- 
cellent gn^es,  and  other  fruits  in  abundance.*  More  to  the  north-west,  and  indeed 
4.  mmin.  I  within  the  pashilic  of  Diarbekir,  we  find  Djezira,  the  capital  of  a  princi- 
pality, the  inhabitants  of  which  are  called  Bottani.  Here  is  the  mountain  of  Dgioodi, 
where,  according  to  the  Eoords,  Noah's  ark  rested;  and  that  of  Kiaveh,  alwajs  &ar 
veloped  in  fogs ;  where  wild  bees  hive  in  holes  under  ground,  and  produce  remarkiH 
bly  fine  honey,  and  a  fragrant  wax-f  The  largest  principality  of  this  country  is 
B,  Kwa  Kara  Djiolan,  with  a  capital  town  of  &e  same  name.     The  tribe,  accord- 

stMuk  ing  to  Garzoni,  is  called  Soranes :  but  according  to  Niebuhr,  this  is  the 

name  of  (tie  reigning  family.  This  state,  comprehending  all  the  northern  part  of 
Koordistan,  is  capable  of  furnishing  15,000  armed  men.  The  other  four  princes 
can  only  raise  from  10  to  12,000  each.  The  two  small  pashilics  of  Sherzour  and 
Kerkouk,  governed  by  mousselim^  or  superintendants,  appear  to  be  formed  by  forc- 
ible encroachments  on  the  principality  of  Eara-Djiolan;  There  Is  a  town  called 
Sha-meran  on  the  Diala,  which  occapies  so  steep  a  position,  ^at  its  only  entrance 
is  by  steps  formed  by  vine  branches.!  Another  town,  Arbil,  represents  die  aneieoi- 
Arbela,  immortalized  by  the  defeat  of  Darius  and  the  fall  of -the  Persian  monan^iy. 
TheVcgiiiuif.  |  Some  other  independent  cantons  are  mentioned  by  authors.  The 
Urghiany  on  the  Persian  frontier  are  quite  different  fiom  the  other  Eoords*  Per- 
haps they  are  the  descendants  tf  the  Hyrcanians,  of  whom  colonies  were  est^ 
blished  by  the  Persians  in  other  parts  of  their  empire.  The  Sekmans  are  shephenh 
and  robbers,  who  make  predatory  incursions  into  Armenia.  The  Turkish  eeogr»t 
phers  mention  several  Kpordish  tribes  dependent  on  the  pash^iic  of  DiaibcSur,  but 
these  wandering  hordes  form  no  part  of  the  population  of  Koordistan. 
J2jJ5l*ii.  I  ^^®  Koords,  the  descendants  of  the  ancient  Karduchi  Goi*d^mi^  or 
gioa,  fioc*  I  Kyrti,  speak  the  Persian  language,  miited  vriih  scleral  Arabic  and  Chal- 
dean terms.  They  make  use  of  the  Persian  character ;  and  a  mollah  or  doctor  h 
kept  in  each  village,  who  understands  the  Persian  language.^  The  Mahometan  reli- 
gion is  here  conjoined  with  various  superstitions,  seeming  remnants  of  the  system  of 
the  ancient  magi.  According  to  the  Turks  they  offer  worship  to  the  devil,  that  is, 
Nettoctaa  I  the  evil  principle,  the  Ahrimanof  the  ancient  Persians.  {[  About  100,000 
"^""^  I  Koords  are  Nestorian  Christians,  and  acknowledge  the  authority  of  two 

hereditary  patriarchs.  One  who  always  bears  the  name  of  Mar-Simon,  resides  at 
Eodgiamisi  near  Giulamerk ;  he  has  five  suffragan  bishops.  The  other  lives  at 
Raban-Ormes ;  his  title  is  Mar-£lias,  and  he  has  under  him  thirteen  bishops.  The 
episcopal  dignity  is  hereditary,  descending  from  uncle  to  nephew.  Their  ordination 
oflen  takes  place  at  the  age  of  twelve.  The  inferior  clergy  can  scarcely  read.ir 
Xenophon  tells  us  that  the  Karduchi,  though  shut  up  on  every  side  in  the  Persian 
empire,  had  always  braved  the  power  of  U^  great  king  and  the  arms  of  his*  satraps. 
They  have  changed  but  little  in  modem  times.  Though  apparently  tributary  to  the 
Ottoman  government,  they  pay  but  httle  respect  to  the  orders  of  the^  Grand  Signior 
OoTenunent.  |  and  his  pachas.  According  to  the  information  collected  by  Niebuhr, 
they  have  a  sort  of  feudal  government  m  their  mountains.  Each  village  has  its 
chief,  who  is  vassal  to  the  prince  of  the  tribe.  Garzoni  mentions  that  the  €U9irtHB^ 
or  small  tribes,  often  revolt  against  their  princes  and  dethrone  them.  The  wws 
arising  out  of  this  state  of  anarchy  have  separated  from  the  nation  many  families, 
who  have  betaken  themselves  to  the  wandering  life  of  the  Turcomans  and  Arabs. 
These  are  scattered  through-  Diarbekir,  the  plains  of  Erzroom,  Erivan,  Sivas, 
PofMiiatkm.  I  Aleppo  and  Damascus.  Their  hordes,  taken  together,  are  estimated 
at  140,000  tents,  equivcdent  to  the  same  number  of  armed  men.  These  Koords, 
like  the  Turcomans,  are  shepherds  and  wanderers,  but  differ  fVom  them  in  some 
of  their  customs.  The  Turcomans  give  marriage  portions  with  their  daughters ; 
the  Koords  receive  a  high  price  from  the  bridegroom.  The  Turcomans  pay  no 
respect  to  distinctions  of  high  birth.     The  Koords  set  a  high  value  on  extractioD. 

•  Olirier,  Voyage,  ix.  275.  f  Hadgi-KhaKih,  p.  1170, 1181.         *  Idem,  p.  1206. 

I  Garxoni;  p.  11.  |  Hadgi-KhalfiUi,  p.  121 1,  etc.  1  Ganrooi,  p.  7. 
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The  TuTGomans  are  not  addioted  to  thieving :  the  Koords  are  everj  where  consi- 
dered as  robbers.*  The  Koords  have  a  white  complexion,  an  animated  physiog- 
nomy, and  an  imposing  aspect  Thej  are  capable  of  any  undertaking.  Mahomet 
himself  said  that  they  would  yet  revolutionize  the  world. 

MesopotaHua,  in  ^e  moflt  extensive  acceptation,  encroaches  on  the 
ancient  Armenia.  The  pashatic  of  Diarbekir  comprehends  the  ancient 
Sophen6 ;  it  is  a  country  of  mountains  of  moderate  height,  well  watered  and  sepa- 
rated by  agreeable  valleys.  The  mines  of  Maaden  furnish  gold  and  silver,  but  the 
chief  metallic  production  is  copper.  The  forests  which  supphed  Alexander  and 
Trajan  with  timber  £br  the  building  of  their  fleetsf  have  not  yet  entirely  disappeared 
from  the  banks  of  the  Tigris.  Those  of  the  Euphrates  are  crowned  with  lilacs, 
jessammes,  vines,  ohves  and  other  fruit  trees.  Tobacco,  cotton,  silk,  and  wool, 
might  be  added  to  the  riches  of  this  province,  if  it  had  a  more  regular  government 
to  repress  the  rapine  of  the  Koords.  The  ancient  city  of  Amida,  now  f  citr, 
called  Amid,  or  more  commonly  Diarbekir,  has  flourishing  manufactures  of  morocco 
and  silks.  The  houses,  built  of  lava,  amount  at  least  to  8000,  and  contain  upwards 
of  40,000  inhabitants. I  The  environs  produce  melons  and  pumpkins  of  a  hundred 
pounds  weight  Wheat  gives  a  return  of  thirty  fold.  The  city  of  Merdin  consists 
of  three  thousand  houses,  looking  down  from  its  heights  of  calcareous  rocks  on  the 
plains  of  lower  Mesopotamia.  To  Josaphat  Barbaro,  a  Venetian  traveller;  Merdin 
appeared  to  have  the  most  extraordinary  possible  situation.  It  is  ascended  by  a  stair 
cat  in  the  rock  more  than  a  mfle  high,  at  the  top  of  which  is  the  gate;  but  there  is 
no  wall,  the  defence  of  the  place  being  trusted  solely  to  its  inaccessible  situation. 
The  Turks  hyperboUcally  say  that  the  inhabitants  never  see  a  bird  flying  over  their 
town.     It  has  manufactures  of  silk  and  cotton. 

Descending  the  Tigris,  we  enter  the  pashaUc  of  Mosul,  a  small  but 
fertile  country,  part  of  which,  situated  on  the  east  of  the  river,  belongs 
to  ancient  Assyria.     It  abounds  in  grain,  cotton,  flgs,  and  pomegranates.     The  air, 
very  cold  in  winter,  is  often  hot  and  sickly  in  autumn.  §    Mosul  reckons  |  ckj. 
from  60  to  70,000  inhabitants,  of  whom  15,000  are  Turks,  an  equal  number  Koords, 
26,000  Arabs,  and  8000  Christians.    Governed  by  a  pashi  who  is  almost  hereditary, 
thiseity  enjoys  a  tolerable  share  of  Uberty;  it  is  a  place  much  frequented  by  merp 
chants.     It  has  its  manufactures  of  morocco  and  of  cotton*     The  name  of  Mosul 
aflfordfl  the  etymology  of  the  lerm  mtfa/tn,  in  French  mouMe/m«.|| — The  [  Niotreh. 
village  of  Nunia  on  the  banks  of  the  Tigris,  opposite  to  Mosul,  is  ascertained  to  be 
the  site  of  the  ancient  Nineveh.     Here  are  found  a  rampart  and  fosse,  four  miles  in 
circumference;  but  Mr.  Kinnear  believes  these  to  belong  to  a  city  founded  subse- 
quently to  the  time  of  Adrian,  so  that  Nineveh  has  lefl  no  trace  now  in  existence. 
The  western  part  of  Mesopotamia,  which  has  for  its  boundary  the    PiehAiie  «f 
circuitous  course  of  the  Euphrates,  is  separated  from  the  flat  desert  by    ^^ 
the  great  river  Khaboor,  the  ancient  Chaboras,  which,  according  to  an  oriental  geo- 
grapher, is  formed  at  once  by  300  salient  springs.  IT     Several  such  springs  create  in 
other  parts  a  rich  verdure;**  but  in  general  a  deficiency  of  water  diminishes  the  na- 
tural* fertility  of  this  country,  which  corresponds  to  the  ancient  Osroeney  and  which 
at  present  forms  the  Mousselimat  or  pashalic  of  Orfa.    The  city  of  this  |  orik. 
name,  containing  a  population  of  30,000  or  40,000,  profits  by  its  manufactures,  and 
by  the  passage  of  the  caravans  of  Aleppo.     Some  traces  of  volcanoes  are  found  in 
its  vicinity.tt  About  twelve  miles  from  Djaour  Kouri,  to  the  north-east    Remaiiabie 
of  Orfe,  there  is  an  immense  number  of  artificial  caves  in  regular  ar-    •'^**' 
rangement,  presenting  the  remains  of  a  subterranean  city. JJ  Here  the  ancient  Cy- 
clops, Arabs,  or  Syrians,  who  inhabited  these  perennial  dwellings,  were  perfectly 
secure  firom  the  burning  summers  and  the  still  more  chilling  winters  of  the  climate. 

•  Volney,  Voyage  en  Syne. 

4  Dio.  Casi.  Ixxviii.  26.  Ixxv.  9.  *  M.  Trexcrs  journal,  in  MS. 

5  Hadei-Kbalfah,  p.  1134.  I  Olivier,  Voyage,  iv.  265.  ^    . 
1  Abutfeda,  apud  Butching,  Magazin  G^og.  v.  339. 

.  ••  Nlebuhr,  u.  407.    Tavetnier,  1.  ii.  cap.  4.  -ft  Olivier,  Voyage  nr.  «79. 

«4  Hftdgi-KhaUab.  p.  1191,  compared  with  Olivier. 
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The  ruined  town  of  Harran,*  known  in  the  «ge  of  Abniiam,  figures  in  th*  Room 
history  under  the  name  of  Charree.  It  was  hc^  that  Craasus  and  his  legions  wen 
destroyed.    Two  hours'^wtlk  from  this  city,  says  the  Turkish  geogn^her,  are  to  be 

seen,  on  a  place  called  Abraham's  hill,  the  remains  of  a  temple  of  the 

Sabeans  or  worshippers  of  the  stars.  We  are  informed  by  the  aaciepti 
that  there  was  at  Charr®  a  temple  of  the  god  Lunus.t 

The  north  west  part  of  the  pashalii?  of  Orfa,  or  the  ancient  Mygdoiiia, 

presents  us  with  luxuriant  pastures  and  flowery  hills*  Hence  the  Greeks 
called  it  Anthemusta,  from  m^Hj  '*  a  flower."  Here  the  famous  fortress  of  Niaibts 
stood  so  long  out  against  the  arms  of  the  Parthians.  It  has  only  left  some  feeUe 
traces  in  the  town  of  Nesibin,  a  place  which  is  remarked  for  white  roses«;{;  Dan, 
another  Roman  fortress,  has  left  more  extensive  ruins.  In  descending  the  tirsr 
which  runs  from  Nesibin  to  the  Khabour,  we  come  to  a  lake  called  Katoni^,  with  ■• 
island  on  yifhich  a  pyramid  is  erected.§  On  the  south  east,  the  isolated  mountain  of 
Hinninh  sT  I  Sin4jar  commands  an  extensive  view  of  the  arid  plains ;  its  sides,  va- 
''"^*  I  tered  with  fresh  streams,  are  adorned  with  date  trees  and  pomegraoate^ 
But  a  ferocious  and  sanguinary  race  have  made  it  the  retreat  of  their  robberies. 
TiaTMttk  I  These  are  the  Yesidis,  a  Mahometan  seet,  who  are  accused  of  ww- 
shipping  the  devil,  and  whose  character  certainly  corresponds  to  such  a  predilectioa. 

The  desert  of  Mesopotamia,  in  all  its  gloomy  uniformity,  new  meets 

our  view.  Saline  plants  cover  detached  spots  at  great  distances,  in  |be 
burning  sands  or  the  parched  selenite.  Here  the  wormwood,  Uko-the  heath  in  Eu- 
rope, takes  possession  of  immense  spaces,  to  the  exclusion  of  every  other  plant  ^ 
Flocks  of  fleet  antelopes  scour  the  plains  where,  in  former  times,  wild  asses  wan> 
dered.  The  lion,  lying  in  ambush  in  the  rushes  by  the  river  side,  watches  the  ap^ 
proaoh  of  these  animals,  and  from  thence,  when  his  hunger  has  not  found  suffideot 
prey,  he  salUes  in  his  rage,  and  sends  his  dreadful  roar,  like  peals  of  thunder^  epho- 
iog  firom  desert  to  desertU  The  water  found  here  is  gonerdly  bitter  or  braddsh. 
It  is  usual  to  correct  its  taste  by  dissolving  in  it  the  root  of  liquorice,  which  is  plea^ 
in  these  parts.  This  desert  is  a  continuation  of  the  great  desert  of  Ajrabia,  giTiog 
a  specimen  of  its  horrors  beyond  the  lEuphrates.  The  air,  like  that  of  Arabia,  is 
generally  pure  and  dry.  In  the  bare  plains  of  sand  it  sometimes  beioomes  bnqung. 
The  miasmata  arising  from  stagnant  waters  are  diffused  in  it,  and  its  pcstilentiBl  qa^ 
lities  are  aggravated  by  exhalations  from  salt  putrescent  lakes.  It  is  this  element  set 
in  motion  by  some  want  of  equihbrinm  in  the  atmosphere,  that  has  been  supposed  to 
Tkm  wumum>  \  create  that  fatal  wind  known  by  the  name  of  the  samoom  or  samiel, 
whidi  is  less  dreaded  in  the  middle  of  Arabia  than  on  i^  borders,  and  chiefly  in  Sy- 
ria and  Mesopotamia.  When  this  dreadful  wind  arises*  the  sun  seems  covered  witji 
blood,  firom  the  dust  which  is  ndsed  to  an  immense  height  in  the  atmosphere ;  ani- 
mals in  consternation  lay  themselves  flat  on  the  ground  to  escape  its  torrefying 
force,  which  sufibcates  any  living  being  rash  enough  to  expose  itself  «  A  sound  pt^- 
sical  philosophy  views  the  heat  and  the  violent  motion  of  the  air  as  adequate  to  all 
its  effects,  which  are  certainly  not  exaggerated;  but  we  may  be  permiUed  to 
reckon  the  poisonous  impregnation  attributed  to  it  among  the  creations  of  the  same 
propensity  to  the  terrible,  which  remariis  the  analogy  between  the  obscurity  now  ioh 
parted  to  the  light  of  the  sun,  and  the  colour  of  blood. 

This  desert  is  skirted  by  some  agreeable  and  fertile  stripes.  Tamarinds,  wild 
cherries,  cypresses,  and  weeping  willows,  here  and  there  shade  die  banks  of  the  Eu- 
phrates; the  waters  of  which,  raised  by  wheels,  irrigate  in  various  ^>ot8  groves  of 
Attik  I  pomegranates,  lemons,  and  sycamores.**    The  town  of  Anah  as  one  of 

these  delicious  spots.    It  extends  on  both  sides  of  the  Euphrates,  and  seems  to  be- 

•  Niebobr,  iL  410.    Otter,  i.  cap.  11. 

f  apartiAn,  Caracalla*  cmp.  7.  coroptre  with  Ammian.  Marcell.  zziii.  3. 

%  Hadgi.Khallah,  p.  1170.  ^  Niebubr,  ii.  390. 

I  Xenophon,  Cyri  Ezped.  i.  c.  5.    Ammian.  Marcell.  xxv.  c.  8. 

1  Travels  and  Observationa  of  De  la  Bouli^e-le-Gouz,  p.  32P,  (4(o  edit.  1657.) 

**  RauwolTs  Travels  in  the  E«st,'p- 187.  (in  German.)  Texcira,  Relactone%  &c.  p.  135»  ( Aat- 

irp  ediUoD,  1610,)  Pbilipp.  a  SaocU  Xriait  &G. 
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long  to  Arabia  Deserta,  of  which  the  ordinary  run  of  geographers  make  it  the  eaj^l, 
as  if  a  hundred  wandering  independent  tribes  required  or  admitted  of  a  capital.  This 
place  seems  to  be  at  limes  the  residence  of  an  emir  or  Arabian  prince,  the  chief  of 
some  powerfiil  tribe.  On  the  north  of  Anah,  along  the  Euprates,  a  district  eoyered 
with  mulberries  extends  as  far  as  a  place  called  Balis.  Narrow  paths  lead  through 
its  thickets  to  hidden  hovels.  Here  a  tribe  of  peaceful  Arabs,  the  Beni-  cwmtrj  or 
8emen»  raise  silk-worins,  and  export  the  produce*  This  district,  Uttle  zon^mk. 
known  to  European- travellers,  is  called  the  country  of  Zombouk.* 

The  caravans  which  carry  goods  from  Bagdat  to  Aleppo  usually  pass  by  Anah.  They 
pay  tribute  to  the  Arabs,  who  reckon  themselves  the  lords  of  the  desert,  even  to  the 
east  of  the  Euphmt^s.  They  have  to  encounter  the  dangers  of  the  suffocating  winds, 
the  swarms  of  locusts,  and  the  failure  of  water,  as  soon  as  they  depart  from  the  line 
of  the  river.  A  French  traveller  tells  us  that  he  witnessed  one  of  the 
tnost  appalling  scenes  of  this  kind  between  Anah  and  Taibu.  The  lo- 
custs having  devoured  every  thing,  perished  in  countless  heaps,  poison- 
ing with  their  dead  bodies  the  ponds  which  usually  afiforded  water  when  no  springs 
were  Hear.  Thi?  traveller  saw  a  Turic  running  down  a  hillock  with  despair  in  his 
Jooks.  ^'I  am,"  says  he^  ^'the  most  iH-fiBited  tnan  in  the  world.  I  have  purchased^ 
at  an  enormous  rate,  two  hundred  young  women,  the  finest  of  Greece  and  Georgia. 
I  brought  them  up  with  great  care,  and  now,  when  arrived  at  the  age  of  marriage,  I 
have  come  with  them  on  my  way  to  Bagdat,  thinking  to  dispose  of  them  to  advan- 
tage. Alas!  th6y  are  all  now  dying  of  thirst  in  the  desert  My  despair,  however,, 
b  more  tormeniing  ^an  even  theh^."  The  traveller,  turning  round  the  hillock,  be- 
held a  sight  of  horror.  In  the  midst  <^  twelve  eunuchs,  and  about  a  hundred  camels,, 
he  saw  all  these  girls,  from  twelve  to  fifleen  years  old,  stretched  on  the  ground  in  the 
agonies  of  a  burning  thirst  and  inevitable  death.  Some  had  already  been  buried;  a 
IsQrger  number  had  fallen  down  by  the  side  of  their  keepers,  who  had  not  sufficient 
strength  lefl  to  bury  them.  On  every  hand  were  heard  the  sobs  of  the  dying,  and 
the  cries  of  those  in  whom  enough  of  life  still  remained,  begging  for  a  drop  of  water. 
The  traveller  hastened  to  open  Ms  flask,  in  which  a  little  water  was  lefl,  and  was  now 
offering  it  to  one  of  these  poor  victims.  "  You  fool,"  exclaims  the  Arabian  conductor, 
"would  you  have  us  also  perish  for  the  want  of  water?  and  with  his  arrow  laid  the 
girl  dead  ki  his  fbet ;  laid  hold  of  the  bottle,  and  thrc^atened  the  life  of  any  one  who 
should  dare  to  touch  it.  He  advised  the  Turkish  merchant  to  go  on  to  Ta'ibu  where 
he  would  find  water.  **No,"  says  the  Turk,  "at  Taibu  the  robbers  would  carry  off 
all  my  slaves.*^  "the  Arab  foieed  the  traveller  to  accompany  him.  At  the  moment 
of  their  departure  these  unfortunates,  losing  the  last  ray  of  hope,  uttered  a  piercing 
shriek.  ITie  Araly  was  affected,  took  one  of  the  gh-ls,  poured  some  drops  of  water 
on  her  btimiog  lips*  and  placed  her  on  his  camel,  intending  her  as  a  present  to  his 
wife,  ^he  poor  girl  fainted  repeatedly  on  passing  the  dead  bodies  of  her  companions. 
The  Ismail  stock  of  water  of  the  travellers  was  soon  exhausted,  when  they  discovered 
a  well  of  Afresh  clear  water.  Here,  disconcerted  by  the  depth  of  the  well,  and  the 
shortness  of  their  rope,  they  tore  their  clothes  into  strips,  which  Aey  tied  together, 
and  with  this  "frail  oordSige  contrived  to  take  up  the  water  in  small  quantities,  dreading 
the  loss  of  their  bucket,  and  the  disappointment  of  their  hopes.  Through  such  perils 
and  anxieties,  they  at  last  found  their  way  to  the  first  stages  of  Syria,  f 

As  the  two  great  rivers  approach  one  another,  particularly  at  Bagdat,  |  Brf>rioi*i. 
where  there  is  only  a  distance  of  a  six  hours  waHc  between  thenk,J  the  desert  passes 
into  an  immense  meadow,  which  only  requires  irrigation  to  yield  prodigious  vegeta- 
ble crops.  This  is  the  ancient  Babylonia,  formed,  like  the  Delta  of  Egypt,  by 
alluvial  soB.  *  Even  to  the  people  of  the  east,  the  heats  of  this  coimtry  seem  ex- 
cessive.§  The  proximity  of  the  mountains  of  Eoordistan  renders  the  winters  cold. 
Tlie  flats  are  iqundated  by  the  Euphrates  and  the  Tigris,  which  deposite  no  slime 

•  Hadgi-Khftlfah,  Turkish  Geography,  p.  UTT. 

t  Voyages  des  Indes  Oriemales,  par  Carr€.  Paris,  1699.  voL  i.    Voyages  de  Ptetro  d< 
Vabe,  de  Texeira,  etc. 
t  Ntebuhr,  ii.  p.  292.  Ives,  p.  75,  etc. 
§  Hadgt-Khalfab,  p.  1240.  Comp.  Ohrier,  br.  p.  308,  9gq. 
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hke  the  N3e:  jret  these  natural  irrigations  are  sufficient  to  make  the  fields  of  Bag- 
Pradaetfoai.  |  dat  the  garden  of  Asia.  Here  rice  and  barley  formerly  yielded  a  r^uni 
of  two  hundred  fold.  The  canals  being  at  present  neglected,  the  crops  do  not 
exceed  one-tenth  of  what  they  were.  Cotton  is  cultivated.  The  lemons  and  apricots 
are  excellent  Indigo  might  undoubtedly  succeed,  and  probably  the  sugar  cane. 
There  is  a  great  want  of  trees.  The  date  is  the  only  one  which  ornaments  the 
fields;  the  inhabitants  live  upon  the  fruit,  cover  their  houses  with  the  leaves,  and 


Soffaigi 
bitaaei] 


RuiofoTSeleii* 
cia,  Ccesiplioii, 


make  their  posts  of  the  trunks.     Along  the  Tigris,  springs  of  naphtha 

and  bitiunen  aire  found  in  creat  niunber.  The  black  bitumen  serves  in- 
stead of  oil.  The  white  or  naphtha  is  esteemed  a  valuable  drug.*  They  adhere 
to  the  ancient  custom  of  pitching  over  with  bitumen  the  vessels  of  willow  basket- 
work  in  which  they  navigate  the  river.  This  substance  is  in  such  abundance,  that 
it  is  allowed  to  flow  into  the  Tigris,  where,  floating  on  the  surface,  it  is  sometimes 
set  on  Are  by  the  boatmen,  and  exhibits  the  appearance  of  a  burning  river. 
BNPiiat.  I      Bagdat,  the  second  Babylon,  the  ancient  residence  of  the  Ealiphs,  and 

the  theatre  of  so  many  oriental  tales,  contains  at  the  present  day,  rather  less  than 
80,000  inhabitants,  of  whom  50,000  are  Arabs.  Adorned  with  fine  bazars,  it  has 
the  air  of  a  Persian  rather  than  a  Turkish  city,  but  the  streets  a»e  extremely  dirty, 
and  the  houses  destitute  of  elegance.  The  city,  properly  so  called,  is  protected  bj 
a  high  wall.  Manufactures  of  cotton  cloths  and  velvets,  together  with  the  trade  of 
India,  contribute  to  the  opulence  of  the  inhabitants,  whose  manners  preserve  some 
remains  of  the  poUteness  which  distinguished  the  brilliant  court  of  the  Ealiphs.f 
A  traveller  remarks,  with  astonishment,  that  in  this  place  there  is  no  such  thing  as 
the  slaughtering  of  oxen.  The  Turkish  geographer  informs  us  that  this  arose  from 
a  law  of  the  Abbassides  made  for  the  encouragement  of  agriculture,  t  The  padia  of 
Bagdat,  whose  dominion  extends  from  Bassora  to  Orfa,  and  from  Sherzoor  to  the 
ruins  of  Babylon,  can  raise  50,000  soldiers,  and  yields  but  little  submission  to  the 
Sublime  Porte. 

Below  Bagdat,  the  ruins  called  Al-IVTodain,  or  the  Two  Cities,  have 

attracted  the  attention  of  every  traveUer.  One  of  them  is  unquestionably 
the  ancient  Gtesiphon ;  but  the  other,  which  Ues  on  the  western  side  of  the  river,  is 
not  Seleucia,  as  all  the  travellers  affirm.§  It  is  Eochos,  a  fortress  situated  opposite 
to  Seleucia,  and  which  according  to  the  positive  testimony  of  Arrian  and  Gregoiy 
of  Nazianzus,  was  difierent  from  Seleucia.  ||  The  ruins  of  the  latter  must  be  found 
tln-ee  miles  at  least  from  the  Tigris,  on  a  canal  of  communication  between  that  river 
and  the  Euphrates.  It  is  at  Ctesiphon  that  we  find  the  admirable  ancient  buildings, 
called  Takt-Eesroo,  which  according  to  the  most  general  opinion,  means  the  palace 
of  Chosroes.ir  The  whole  country  is  strewed  over  with  the  debris  of  Grecian, 
Roman,  and  Arabian  towns,  confounded  in  the  same  mass  of  rubbish.  In  the  eighth 
century,  the  towns  of  Samarah,  Harounieh,  and  Djcusserik,  formed,  so  to  speak,  one 
street  of  twenty-eight  miles.  Their  ruins,  as  seen  by  Tavemier,  bear  testimony  to 
the  truth  of  this  account** 

None  of  these  cities,  however,  made  any  approach  in  magnificeBce  to 

jthe  celebrated  Babylon,  the  remains  of  which  occupy  a  whole  district  in 
the  environs  of  Helleh.  Built  of  bricks  cemented  with  bitumen,  the  buildings  of  this 
city,  which,  in  the  first  century  of  the  vulgar  era,  was  a  deserted  plaee,  cohering  in 
large  masses  in  their  fall,  have  formed  hiUocks  which  the  drifted  earth  collected  by 
length  of  time  has  smoothed  over  and  almost  effaced.-  Daily,  however,  quantities 
of  bricks  are  dug  out  bearing  inscriptions ;  some  in  relief  are  dated  in  the  Arabian 
era;  others  in  hollow  letters  belonging  to  the  ancient  Babylonians.  These  bricks 
Hdieh.  I  are  still  the  subject  of  many  learned  discussions. If  Helleh,  a  flourishing 

•  Niebuhr,  Voyage,  ii.  336,  Otter,  1.  i.  ctp.  14. 
f  OKvier,  ir.  335.    Roufsead,  Description  du  pacalick  de  Bagdad. 

*  Djeban  Numa,  p.  1286.  MS.  translaton.  ^  Pietro  de  la  Valle,  Olivier,  Otter, 
I  Mannert,  G^oflraphie  des  Grecs  et  des  Roxnidns,  t.  v.  p.  i.  p.  397,  403,  sgq, 
1  P.  de  la  Valle,  Viaggi,  lett  17.    Olivier  iv.  403. 

"••  Hadgi-Kbalfab,  p.  1270.    Tavemier,  i.  ii.  cap.  7. 
\  Beauchamp,  Memoire,  &c.  Journ.  des  S^vans,  1790.    Hager,  Mt m.  sur  lea  insoriptioiis 
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manufacturing  town,  of  considerable  size*  agreeably  situated  in  a  forest  of  palms, 
seems  to  be  entirely  built  of  bricks  taken  from  the  ruins  of  Babylon.  The  famous 
tower  of  Nimrod,  a  large  square  mass  of  ruinous  walls,  is  six  miles  from  Helleh ;  9. 
circumstance  which,  when  we  consider  the  immense  extent  of  Babylon,  is  not  incon- 
sistent with  the  belief  that  this  is  the  ancient  temple  of  Belus. 

On  the  west  of  Helleh,  there  are  two  towns,  which,  in  the  eyes  of  the  Persians, 
and  all  the  Shiites,  are  rendered  sacred  by  the  memory  of  two  of  the  greatest  mar- 
tyrs of  that  sect     These  are  Meshed  Ali  and  Meshed  Housein,  lately  I  mmM  as, 
filled  with  riches  accumulated  by  the  devotion  of  the  Persians,  but  car*  |  "^  hook*. 
ried  off  by  the  ferocious  Wahabees  to  the  middle  of  their  deserts.     In  the  same  part 
of  the  country,  the  celebrated  cibr  of  Eufa,  the  seat  of  a  learned  school  |  Knft. 
which  gave  to  the  old  Arabian  characters  the  name  of  Kuiic,  has  lefl  very  inconsi- 
derable ruins.     We  know  not  the  full  extent  of  lakes  and  morasses  formed  in  this 
quarter  by  means  of  canals  connected  with  the  Euphrates.     Tavemier  seems  to  have 
followed  them  farther  west  than  any  traveller  of  our  times.     There  is,  in  the  direc- 
tion of  the  Euphrates,  a  long  succession  of  morasses,  or,  as  they  are  called  in  that 
country,  b^thahr  in  the  mid^^t  of  which  is  the  village  of  Djamdeh,  the  capital  of  a 
race  of  people  who  worship  the  heavenly  bodies,  and  consider  themselves  as  the  pos- 
terity of  Seth.* 

Descending  the  Shat-el-Arab,  formed  by  the  junction  of  the  two  rivers,  we  find 
tlio  low  countries  covered  by  the  tide,  and  thus  rendered  barren;  the  more  elevated 
grounds  forming  a  continued  forest  of  palms. 

Basra  or  Bassora,  below  the  junction,  may  be  considered  as  an  inde-  |  saMoia. 
pendent  Arabian  state,  which  pays  to  the  Grand  Signior  an  uncertain  homage.  The 
city  contains  from  15  to  20,000  inhabitants.  Its  harbour  forms  a  station  of  commer- 
cial intercourse  between  Europe  and  Asia.  Here  the  different  products  of  India  are 
exchanged  for  those  of  Persia.  It  is  the  point  of  departure  of  the  wealthy  caravans 
which  terminate  their  journey  in  the  different  cities  of  Asiatic  Turkey,  f 

The  Arabs  of  Bassora  are  very  exact  in  preserving  the  genealogy,  not  only  of  their 
horses,  but  even  of  their  pigeons  and  their  rams.  The  latter  are  said  to  be  distia- 
guished  by  a  white  ring  round  the  tip  of  the  ear,  a  mark  impressed  by  the  lingers  of 
the  prophet  on  the  first  animal  of  the  race,  j; 

llahyl.    Niebuhr,  In  Kich,  Corrc»pondance,  vii.  433,  where  he  corrects  the  views  given  in  his 
*  UadgiKhalfah,  p.  1272.  f  Olivier  iv.  near  the  end.  i  Hadgi-Khalfah,  p.  1236. 
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Diviiioniof  the  CowUriei  en  the  TigrU  ond  Emgifhraiei. 


Modem  Dirifliont. 


Chief  Towns. 


Erzroom  (Arze) 
Melazkerd  -    • 

PashaUcofErzroomJ^P"^'    '    "    ' 


Pashahc  of  Van. 


Arzem    - 
LTaro       . 
Van  (Iban) 
Ardgis    - 


Pashllic  of  Diar- 
bekir. 

Ancient  Pashalic 

of  Orfa, 
(below  Bagdad.) 


Pashalic  of  Mosul. 


Koordistan. 


Pash&lic  of  Bagdat. 


{Diaibekir  (Amida)  -  - 
Merdin  (Miredis)  -  -  - 
Nesibin  (Nisibis)  -    -    - 

Orfa  (Edessa)  -  -  -  . 
Charran  (Chair©)  -  -  - 
Eacca  (Nicephorium) 

Mos<kl  (Labbana?)      •    • 

Irbfl(Arbela)    -     -    -     - 

Eski-Mosikl    (Ninivc   of 

the  Romans  ?)    -    -    . 

Bedlifl 

Djezira  -.----- 

Giulamerik  -    -     -     -    . 

Kara-Dgiolan  -     •     .    . 
Amadia  ------ 

Bagdat  (Sittace  ?)  -     -    - 

HeUeh  (Babylon)  -  -  - 
Bassora  ------ 


Ancient  divisions. 


Chorzene. 

Basenia. 

Carina. 

Malaza. 

Hisperatis. 

Acilisene. 

Arzanene. 

Tauranitium,  &c. 

Yaspuracania. 

Arsissa. 

Moxoene. 

Bagravandene. 

Sophie. 

Mygdonia. 

Anthemusia. 

Osrhoene. 

Chalcitis. 

Gausanitis. 

Ancobahtis. 

Acabene. 


Assyria. 

Corduene,  Gordyene. 

Gordynesia. 

Arapachitis. 

Adiabene. 

Sittacene. 

ApoUoniatis. 

Babylonia. 

Chaldsea. 


o 


^1 


§ 


A*  B,  The  obscurity  in  which  the  ancient  and  modem  geography  of  the  countries  on  the 
Euphrates  is  in  some  measure  involved,  does  not  admit  of  our  gi^i'^iT  synoptic  descriptions  in 
great  detail ;  nevertheless,  in  order  to  prove  that  we  have  taken  some  pains  to  clear  this  part 
of  geographer  from  confusion^  we  present  to  the  leamed  part  of  our  readers  tho  following  csny 
upon  &e  divisions  of  Armenia. 
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DIVISIONS  OF  ARMENIA, 

According  to  the  Armeman  History  j  composed  by  Moses  of  ChorenU  in  the  Fifth 
Century f  compared  with  those  knovm  to  the  Greeks  and  Romans.* 


I  Great  Diviilons  or 
Provinces. 


Small  Divisions  according 
to  Hoses. 


I.  Upper  Annenia 
— at  the  head  of^ 
the  Euphrates. 


Carina-  .'  .  .  . 
Spera  -  .  -  .  - 
Derzane   -    -    •    • 


IL  AnneniaQuar- 
ta — Ae     ridge  J  ,w    , 
from   K«r»   to^  W* 


Ekeleaia  -  •  . 
^  (And  five  others) 
rChorzene  -    -     - 

Hastiane  -    -    - 

Balahuwitia    -    • 


Diarbekir* 


III.  Alznia— on 
the  Tigris. 

IV.  Tuniberania 
— 4)etween  the 
Murad  and  the 
lake  Van. 

V.  Hoca,  between 
the  provinces 
III.  and  lY. 


Shadacha  .... 
Hanista    .... 

YAjid  three  others)  - 
I'Arzne  -  .  .  .  - 
<  Nephercerta  -  -  . 
i  (And  eight  others)  • 
Taron  .  -  -  .  . 
Harkh 


f 


ICorchorunia  -  .  . 
Beznunia  .... 
(And  thirteen  others) 

1^  .    .    .  ... 

I  Ishensis  .... 
t  (And  eight  others)  - 
rCorduza    -    .    -    . 


Grecian  and  Ro- 
man Divisions. 


VI.  Gorza^a — ^the 
north  of  Koor^-^ 
distan. 


Atrovana  -    - 

Garthunisia    • 
Albacia      •    . 


,( And  four  others) 


Caranitis-  - 
Hisperatis  - 
Xenren^  or 

Derxenet 
Akilisene 
Unknown 
ChorzeneJ    - 
Astianene, 

Austanitis. 
Bolbene  ? 
Sophene  -    - 
Soducene?    - 
Asetene,  An- 

sitene  •    - 
Unknown     - 
Arzanene 
Uncertain 
Unknown 
Tauranitiumjl 
(Basilissenei) 

Uncertain 

Unknown 

Idem  .    -    - 

Moxo^e 

Isenchi    -    - 

Uncertain 

Gordyeus,Cor- 

duene  -     - 
Atropatine 

Proper 
6ord3me8ia  - 
Unknown 

Idem  -     .    - 


Corresponding  Modem 
Names. 


Erzroom  (territory.) 

Isper  (Town.) 

To  the  south  of  Erzroom. 

Egkelis. 

(Jnknown. 

Kars. 

Uncertain. 

Idem. 

Part  of  Diarbekir. 

Uncertain. 

Uncertain. 

Unknown. 

Arzen.§ 

Meiafarikin,  town. 

Uncertain. 

Taro. 

Towards  the  sources  of 

the  Muradr 
Hali-Carcara. 
Upon  lake  Van. IT 
Uncertain. 

Moush,  near  lake  Van. 
Unknown. 
Idem. 
In  Koordistan. 

In  Adjerfoidjan  (in  Per- 
sia.) 

In  Koordistan. 

Albak,  town  of  Adjerfoid- 
jan. 

Uncertain. 


*  Pliny  says  that  Armenia  was  divided  into  120  Strategic,  vil.  9.  and  Ptolemy  names  twen- 
ty-one of  them.  Strabo  and  Tacitus  also  give  some  names.  Moses  of  Chorene  points  out 
nfteen  great  provinces,  and  187  sub-divisions ;  it  appears  to  us  almost  certain  that  be  has  not 
given  a  just  classification  of  the  subdivinons ;  and  in  that  case  all  eflforts  to  explain  this  dis- 
torted topography  must  fall  to  the  ground ;  but  the  select  results  which  we  have  extracted 
niay  elucidate  both  the  ancient  and  modem  geography,  by  showing  their  correspondence  with 
each  other. 

t  Xerzene,  Strabo,  p.  801.  edit.  AlmeL  Derxene.  Pliny,  v.  24. 

t  This  IB  probably  the  Katarzene  of  Ptolemy  {  but  the  Chorxane  or  Chorzianene  of  Proco* 
piui^  (de  jEdif.  ii.  5.  de  Bello  Pers.  ii.  34.)  should  be  quite  to  the  south  of  Armenis,  by  the 
>ide  of  Sophen  e.  Mannert. 

^Tac.  AnnaUxiv.  25. 

I  This  lake  bore  the  name  of  Beznumus,  Mos.  Chor.  Hist.  Arm.  p.  31. 

1  Tac.  Annal  xui.  37. 
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ConiimuUion  of  Tablt  of  Divuicm  of  ^nnmia. 


Grtat  DhriiiODS  or 
ProYinces. 


I 


Small  DivinoMiecordingGrcctAii  and  Ko- 
to Mosei.  I  manDmiions. 


VU.  Perearmenia  r  Maria  -     - 

a  part  of  Ad-  \  Zarchuwan 

jerbidiati.  '  And  others 


Vill.  Vaspurca- 
nia — the  Vaa- 
puracan  of  mo- 


"Iban,  capitalt      -  - 

Argissacovita      -  - 

Artazaca  -.  -    -  - 

demiiiapB,with-^  Golthine   -    -    -  - 

a  great  part  of  |  Naxuana  -    -    -  - 

Erivan.  I  And  thirty-one  others 

IX.  Syria— the! 
Siunikh.  ]  Sissacene  .... 

t  And  nine  others  -  - 

X.  Arsacha— to  ( Irania  major  -  -  - 
the  S.  and  E.  \  Muchania  -  -  - 
of  lake  Erivan.  I  And  twelve  others  - 

XL  Ph»tacarania  f  Bagawene      -    -  - 

— to  the  south  ^  AleuaneJ  -    -    -  - 

of  the  former.   1  And  ten  others    -  - 


Correvpondiiig  Modem 
Nimes. 


XILUtia— on  the 
river  Harpasu, 
the  ancient 
Usi8.§ 


MarunduB* 

Unknown 

Idem  -    - 

Uncertain 

Arsisa 

Artaxata  - 

Colthcne  - 

Naxuana 

Unknown 

Unknown 


Sihacene? 
Unknown 
Uncertain 
Idem  -     - 
Idem  -    - 
Bagravan- 
I    dene    - 
Unknown 
Idem  -    - 


Utia  proper  - 
Shicassene  - 
And  six  others 


Merend,  (Persian.) 

Zorova. 

Uncertain. 

Van. 

Argis  Territory. 

Uncertain. 

Idem. 
Nachtehiwan. 

Uncertain. 
Siunikh,  a  district  to  ^e 
SW.  of  the  lake  Erivao. 
Uncertain. 
Idem. 

Erivan,  called  also  Iran. 
Moghan? 
I  Uncertain. 

In  Adjerhidjan. 


XIII.Gugariair— 
in  Geor^a*      ^ 


1 


Colbophoria  -    ' 

ThreUa     -  - 

Gangana  - 

Taschira   -  -    ■ 

Artavania  -  - 

Zavachia  •  - 

And  three  others 

.    /Colba  ... 
XIY.     Tayar-in  U  g,^ .    .    . 

Georgia?  |  And  six  others 


Otenejl  -  - 
Sacassene  - 
Unknown 

Gazarene 
Cholobetene 
Uncertain 
Gangara**   - 
Unknown 
Idem  -    -    - 
Idem  -    -    - 
Idem  -    -    - 

Choluaft  - 
SurtaJJ    -    - 

Uncertain 


In  Erivan. . 

Uncertain. 

Idem. 

Gurgistan. 

Unknown. 

Trialetia,  (Georgia.) 

Uncertain. 

Taschir,  (Georgia.) 

Artawand,  (Georgia.) 

Zavach,  (Georgia.) 

Uncertain. 

In  the  Upper  Eoor. 

Idem. 

Uncertain. 


•  Ptokmy  places  these  people  upon  the  lake  of  Urmia,  (Wahl.) 

t  Cedrenus  is  the  first  who  names  this  town,  Iban  pronounced  Iwan,  synonymous  with  Van. 

i  Notwithstanding  the  similarity  of  names,  the  position  will  not  permit  us  to  regard  it  astbe 
Aluanis  of  Ptolemy  on  the  Chaboras, 

^  MMS.  of  Pliny,  v5.  9,  (Mannert.) 

I  Pliny,  vi.  13,  Stephan.  Byzant,  in  v»ce, 

1  From  the  position  of  the  cantons  known  to  belong  to  this  province,  we  cannot  aroid  re- 
cognizing in  Gugaria  a  corruption  of  Kurgia  or  GurgisUn,  names  given  to  Georgia,  (WahL) 

**  A  town  of  Albania  Ptolem.  edit  of  Erasmus. 

+f  According  to  Ptolemy,  a  town  on  the  southern  arm  of  the  Pbasis;  but  this  arm  appes'* 
to  be  the  upper  part  of  the  Koor  or  Cyrus. 

♦t  A  town  on  the  Phasis. 
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Continuation  of  Tablt  of  DSvinoni  of  Armenia. 


[Great  DiYitions  or 
ProTince*. 


T 


Small  Dmsiont  according 


to  Moses. 


XV.     Araratia — 
rou 
rat. 


Basenia     -    - 
Arsaninia  -    • 


I 


round  the  Ara-^  B^^^j^^ 

Yanandia  -    .    .    . 

Malaza     -    .    .    . 

^  And  fourteen  others 


Grecian  and  Ho- 
man  Divislont. 


Unknown 
Idem  -    • 


Corresponding  Modem 
Names. 


Idem*      -     - 
Bagravandene? 
Phanenet 
Uncertain     - 
Idem  -    -    - 


Pasin-Suflat 
-  Upon  the  Araxes  to  the 
N.  of  Eschmiazin. 
Upon  the  Sanki. 
Uncertam. 
Idem. 

Melazkerd — town. 
Uncertain. 


BOOK  XXVIII. 

TURKEY  IN  ASIA- 


PART  III. 

Syria  and  Patestim* 

Those  countries  belonging  to  Asiatic  Turkey  which  remain  to  be  described,  have 
so  frequently  attracted  the  attention  of  travellers,  that  a  large  hbraiy  might  be  formed 
of  the  accounts  of  them  which  have  been  published.  Two  or  three  pages  would 
scarcely  contain  the  names  of  the  pilgrims  who  have  lefl  journals  of  their  I  woito  on  sy* 
travels  in  the  Holy  Land,  works  full  of  repetition  and  puerility,  yet  claim-  |  "** 
ing  the  examination  of  the  enlightened  critic.  From  these,  compared  with  the  writ- 
ings of  Abulfeda  and  Josephus,  the  learned  Busching  has  formed  an  excellent  geo- 
graphical treatise.  In  modem  times  we  have  judicious  missionaries,  such  as  Dan- 
dini;  antiquaries  as  Wood;  and  naturalists  as  Maundrell  and  Hasselquist,  who  have 
ably  elucidated  particular  parts  of  these  countries.  It  was  reserved  for  the  genius 
of  Yolney  to  combine  these  detached  accounts  with  the  fruits  of  his  own  observation 
and  study,  so  as  to  present  the  world  with  a  complete  description  of  Syria.  As  the 
nature  of  the  present  work  docs  not  admit  of  minute  topographical  descriptions,  we 
may,  in  a  general  way,  refer  for  such  details  to  the  researches  of  Busching  and  of 

Volney. 

On  the  north-east,  Syria  is  bounded  by  the  Euphrates;  on  the  north,  |  Dwiaiigifi. 
by  Mount  Amanus,  the  modem  Almadagh;  on  the  west,  by  the  Mediterranean;  on 
the  east,  its  deserts  and  those  of  Arabia  are  confofinded,  no  constant  frontier  hue 
having  been  pointed  out  either  by  the  ancients  or  the  modems.  Among  the  ancients, 
Palrajrra,  Damascus,  and  tlie  Dead  Sea  were  the  extreme  points  of  this  country. 
By  the  modems  the  mins  of  Palmyra  are  considered  as  belonging  to  Arabia  Deserta.;]^ 
In  the  midst  of  a  similar  uncertainty  on  the  south,  a  straight  line  drawn  from  the 
end  of  the  Dead  Sea  to  the  mouth  of  the  small  stream  of  £1-Arish,  offers  the  only 
boundary  that  can  be  assigned  between  Syria  on  the  one  hand  and  Arabia  Petrea  and 
Egypt  on  the  other. 

*  The  distances  prevent  uafrom  placing  the  Siraces  here,  a  people  on  the  north  of  Caucasus^ 
t  The  position  brerents  us  from  recognizing  in  this  canton  the  Bagravandene  of  the  f 
cients,  notwithstanding  the  resemblance  of  the  names. 
i  Herod*  i>«  13. 
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I  The  original  name  giren  to  this  countnr  by  the  inhabitants  was  Ardmj 
whence  the  Arimi  of  Homer.  The  Arabs  call  it  Bar^a-sham^  "the  shore  on  the  lef^" 
in  contradistinction  to  Yemen,  or  the  country  on  the  right.  These  denominations  refer 
to  the  position  of  Mecca,  and  proceed  on  the  idea  that  Syria  forms  a  part  of  Arabia.* 
lioattiMi  I  The  mountains  of  Sjrria  are  not  all  ramifications  of  Mount  Taurus. 
Mount  Rossus,  a  prolongation  from  Amanus,  terminates  at  the  valley  of  Orontes. 
Other  heights  skirt  the  Euphrates,  and  extend  towards  Palmyra.  But  the  proper 
Syrian  chain  begins  on  the  south  of  Antioch,  by  the  huge  peak  of  Mount  Casius, 
which  shoots  up  to  the  heavens  its  needle-like  point,  encircled  with  forests.^  The 
same  chain,  under  various  names,  follows  the  direction  of  the  shore  of  the  Medi- 
terranean, being  in  general  at  no  greater  distance  than  twenty  or  twenty-four  miles 
from  the  sea.  Mount  Libanus  forms  its  most  elevated  summit  This  chain,  which 
extends  between  the  parallels  of  Acre  and  of  Tripoli,  and  the  summit  of  which, 
called  Hermon  in  Scripture,  is  between  Damascus  and  Heliopolis,  is  divided  into 
two,  one  on  the  west,  which  looks  to  the  Mediterranean,  and  the  other  on  the  east, 
which  bounds  the  plains  of  Damascus.  This  last  received  from  the  Syrian  Greeks 
the  name  of  Anti-Libanus,  a  name  unknown  among  the  natives,  and  which,  being 
employed  somewhat  arbitrarily  by  historians,  has  given  rise  to  unprofitable  discus- 
sions, j;  Libanus  and  all  the  mountains  of  S3rria  present  frequent  ruins  of  towers 
and  fortified  places.  They  are  composed  of  a  calcareous  rock,  M^tish,  hard,  and 
ringing  when  struck.  The  granite  scarcely  begins  to  make  its  appearance  till  we 
come,  to  the  neighbourhood  of  Mount  Sinai  and  the  Red  Sea.  Near  Damascus 
there  are  immense  caverns,  one  of  which  is  capable  of  containing  4000  men.  The 
TnwMor  I  valley  of  Jordan  offers  many  traces  of  volcanoes.  The  bituminous  and 
^^^^'**'''^  I  sulphurous  water  of  Lake  Asphaltites,  the  lavas  and  pumice  thrown 
out  on  its  banks,  and  the  warm  bath  of  Tabarieh,  show  that  this  valley  has  been  the 
theatre  of  a  fire  not  yet  extinguished.  Volumes  of  smoke  are  oflen  observed  to 
escape  from  Lake  Asphaltites,  and  new-  crevices  are  found  on  its  margin.  Strabo, 
says,  that  according  to  the  local  tradition  of  the  country,  the  site  of  this  lake  was 
once  occupied  by  thirteen  flourishing  and  populous  towns,  which  were  swallowed  up 
by  an  earthquake.  He  states,  however,  Uiat  this  catastrophe  was  ascribed  by  tibe 
Btrthqaaket.  |  philosopher  Eratosthones  to  a  simple  subsiding  of  tiie  surface.  The 
eruptions  have  long  ceased,  but  the  earrhquakes,  which  form  to  them  a  sort  of  inter- 
ludes, sometimes  still  occur  in  this  district  That  coast  in  general  is  subject  to  them, 
and  several  instances  are  recorded  in  history,  which  have  produced  marked  revohi- 
tions  on  the  surface  of  Antiochia,  Laodicea,  Tripoli,  Beryta,  Sidon,  and  Tyre.  So 
lately  as  1759,  one  of  them  occurred,  which  was  productive  of  extensive  devasta- 
tions. We  are  told  that  more  than  20,000  lives  were  destroyed  by  it  in  the  vaBey 
of  Balbec.  The  losses  thus  occasioned  are  not  yet  repaired.  It  is  observed  that 
the  earthquakes  of  Syria  are  almost  wholly  confined  to  the  winter  season  afler  the 
autumnal  rains. 

Biven.  I      The  Orontes  and  Jordan  both  have  their  rise  on  Mount  Libanus ; 

the  former  runs  to  the  north,  the  latter  to  the  south.  The  Orontes  is  undoubtedly 
the  first  of  the  Syrian  rivers ;  yet  were  it  not  for  the  numerous  bars  which  dam  up 
its  waters,  it  would  be  completely  dry  in  summer.  The  water  thus  retained  requires 
the  aid  of  machinery  to  raise  it  for  the  supply  of  the  adjoining  plains.  Hence  it  has 
received  the  modem  name  of  Aasi  or  the  Obstinate.lf  The  Jordan,  which  Yoltaire 
treats  with  contempt,  is  represented  by  Pliny  the  naturalist  as  a  fine  limpid  river, 
large  enough  for  the  valley  which  it  waters ;  and  the  same  account  is  given  of  it  by 
the  greater  part  of  travellers.  Among  the  other  rivers,  which  in  general  are  only 
entitled  to  the  names  of  rivulets,  the  Casmy  or  Casimir,  to  the  north  of  Tyre,  seems 
to  be  the  Leontes  of  the  ancients ;  the  Nahar-el-kebir  is  the  Eleutherus,  the  boun- 

*  Herod,  li.  1%  f  Ammian,  Marcell,  zidi.  ch.  33. 

i  Reltnd,  Ptlaestint.  Baschingy  Ans,  i.  345,  tqq,    Kannert,  G^ographie  det  Grecs  et  det 
Romains,  tL  part  i.  341«  &c. 
^  Volney,  Travels  in  Syria,  i.  272.  |  Strabo,  x?i.  p.  226.  edit.  Atrebat. 

1  Abulfcda,  tab,  Syrix,  p.  150.     Koehlcr's  edition. 


Lakes  wfdMmt 
■n  outlet* 


llli  SYRIA  AK1>  PALESTIKJB.  351 

dary  of  Phcenicia,  where,  according  to  a  fabulous  tradition,  the  Emperor  Frederic 
Barfoarossa  perished. 

The  numerous  traverse  barriers  which  stop  the  waters  of  the  Sjrrian  rivers,  give 
origin  to  many  lakes.     The  valley  of  the  Orontes  contains  the  Bahar-  \  L«kei. 
el'Sindes  near  Hems,  the  lake  of  Apamea,  through  which  the  river  flows,  and  that 
of  Antioch. 

In  the  eastern  and  southern  districts  there  are  lakes  without  any  out- 
let Such  are  the  lake  of  Ada,  and  that  of  Old  Aleppo,  both  of  which 
are  saline*  The  lake  called  £l-margi,  or  the  lake  of  the  meadows,  not  far  from  Da- 
mascus, resembles  the  selenitic  waters  of  the  neighbouring  mountains.  The  most 
celebrated  of  them  all,  lake  Asphaltites,  or  the  Dead  SeOj  has  probably  always  been, 
as  it  now  is,  without  ^ny  communication  with  the  sea. 

S3rria  has  three  distinct  climates. .  The  summits  of  Libanus,  covered  |  ciiiiiMc. 
with  snow,  difluse  a  salubrious  coolness  through  the  interior ;  while  the  maritime 
low  situations  are  constantly  subjected  to  heat,  accompanied  with  humidity ;  and  the 
adjoining  plains  of  Arabia  Deserta  are  exposed  to  a  dry  and  scorching  heat.  The 
seasons  and  tiie  productions  consequently  vary.  In  the  moimtains  the  order  of  the 
seasons  veiy  neajiy  resembles  that  of  the  middle  of  France ;  the  winter,  lasting  from 
November  to  March,  is  sharp  and  rigorous.  No  year  passes  without  falls  of  snow, 
which  often  cover  the  surface  to  the  depth  of  several  feet  during  entire  months.  The 
spring  and  autumn  are  agreeable,  and  tiie  summer  not  oppressive.  In  the  plains,  on 
the  contrary,  as  soon  as  the  sun, has  passed  the  equator,  a  sudden  transition  takes 
place  to  overpowering  heats,  which  continue  till  October.  But,  to  compensate  for 
this,  the  winter  is  so  temperate,  that  orange  trees,  dates,  bananas,  and  other  delicate 
fruits,  grow  in  the  open  field.  Thus  the  space  of  a  few  hours  forms  the  transition 
from  spring  to  winter.*  • 

If  the  advantages  of  nature  were  duly  seconded  by  the  efforts  of  hu-  I  FertiGty. 
man  art,  we  might,  in  the  space  of  twenty  leagues,  bring  together  in  Syna  the  vege- 
table riches  of  the  most  distant  countries.  Besides  wheat,  rye,  barley,  beans,  wad 
the  cotton  plant,  which  are  cultivated  every  where,  there  are  several  objects  of  uti- 
lity or  pleasure  peculiar  to  different  localities.  Palestine  abounds  in  sesamum,  which 
affords  oil ;  and  in  doura,  similar  to  that  of  £g3npt  Maize  thrives  in  the  light  soil 
of  Balbec,  and  rice  is  cultivated  with  success  along  the  marsh  of  Haoul6.  Within 
these  twenty  years  sugar  canes  have  been  introduced  into  the  gardens  of  Saide  and 
Bairout,  which  equal  those  of  the  Delta.  Indigo  grows  without  culture  on  the  banks 
of  Jordan,  in  the  country  of  Basan,  and  only  requires  a  httle  care  to  acquire  a  good 
quality.  The  hills  of  Lataki6  produce  tobacco,  which  creates  a  commercial  inter- 
course with  Damiettaand  Cairo.  This  crop  is  at  present  cultivated  in  all  the  moun- 
tains. As  for  trees,  the  oUve  of  Provence  grows  at  Antioch  and  Ramli  to  the  height 
of  the  oak.  The  white  mulberry  forms  the  riches  of  the  country  of  the  Druses,  by 
tlte  beautiful  silks  which  are  obtained  from  it;  and  the  vine,  raised  on  poles,  or  creep- 
ing along  the  ground,  furnishes  red  and  white  wines  equal  to  those  of  Bourdeaux. 
Jaffa  boasts  her  lemons,  and  her  water-melons  ;  Gama  possesses  both  the  dates  of 
Mecca,  and  the  pomegranates  of  Algiers.  TripoU  has  oranges  equal  to  those  of 
Malta ;  Bairout  has  f^s  like  Marseilles,  and  bananas  like  St  Domingo.  Aleppo 
is  unequalled  for  pistachio-nuts ;  and  Damascus  possesses  all  the  fruits  of  Europe : 
apples,  plums,  and  peaches,  grow  with  equal  facility  on  her  rocky  soil.!  Niebuhr  is 
of  opinion  that  the  Arabian  coffee-shrub  might  be  cultivated  in  Palestine. 

Syria  produces  all  our  domestic  aninials,  to  which  are  added  the  buf-  |  Aniaab. 
falo  and  the  camel.  The  gazels  occupy  the  place  of  our  deer:  for  wolves  it  has 
jackals,  hyenas,  and  ounces;  which  last  have  sometimes  been  mistaken  for  tigers. 
None  of  thess  ferocious  animals  occasion  ravages  equal  to  those  of  the  |  Locnm. 
locust.  An  unusually  mild  winter  generates  this  animal  in  swarms  in  the  deserts  of 
Arabia.  Their  armies,  which  darken  the  sky,  fall  down  on  the  plains  of  Syria. 
Grass,  foliage,  and  every  description  of  vegetation,  are  completely  consumed  in  their 
track.  The  approach  of  these  formidable  swarms  spreads  universaMerror,  and  their 

•  Volncy,  i.  284,  &c.  t  Volney,  ii.  127, 153, 164,  230. 
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visit  is  followed  by  cortain  fmmiae.  The  sole  hope  of  the  Symiit  under  this  calamitj,  . 
is  in  a  bird  called  samarmoir^  which  doTOurs  the  insects^  and  Uie  south-east  win^  1 
which  drive  them  into  the  waters  of  the  Mediterranean.  There  is  a  species  of  locim  ' 
which  furnishes  a  tolerable  artiole  of  food  to  num.* 

ipitthitmtfc  I  S/ria,  successively  invaded  by  the  Persians,  the  Greeks,  the  Arabs, 
the  Crusaders,  and  the  Turks,  presents  a  very  mixed  population.  The  original  inlui- 
bitants,  amalgamated  with  the  Greeks,  form  a  very  small  proportion  of  the  whole. 
All  civil  and  military  employments  are  in  the  hands  of  the  Turks.  A  groat  maiq^ 
Arabs  are  settled  as  cultivators.  There  are  likewise  many  Bedouin  or  wandering 
Arabs,  especially  in  the  pashalic  of  Damascus.  In  that  of  Aleppo  there  are  hordes 
of  Turcomans  and  Koords.  The  Druses,  the  Motoualis,  the  Aiisari6,  and  the  Ma- 
ronites,  constitute  small  nations  which  will  be  particularly  described  in  their  prop^ 
TiiiigMgg.  I  place.  The  old  Syrian  language  is  only  spoken  in  a  few  districts,  chieflj 
in  the  neighbourhood  of  Damascus  and  Mount  Libanus,  and  in  less  purity  than  ia 
Mesopotamia,  at  Orfa,  and  at  fiEarran.t  The  Arabic  predominates  both  in  the  qous* 
try  and  the  towns.  The  Nabathean  language  is  a  corrupt  mixture  of  Syriac  and 
RcKfioa.  I  Chaldee,  spoken  by  the  peasantry  or  Nabayoth.  Of  the  different  Chris- 
tian sects  tolerated  in  this  country,  those  of  the  Greek  church  are  the  most  nume- 
rous. The  nickname  of  Melchites,  or  royalists,  which  is  given  to  them,  is  a  relic  of 
the  bad  policy  of  the  Byzantine  emperors,  who  intermeddled  with  theological  dis- 
putes. The  Jacobites  have  many  adherents.  The  Maronites  are  connected  widi 
the  church  of  Rome.  The  religion  of  the  Druses,  and  still  more  that  of  the  Aa* 
sari6,  consist  of  a  mixture  of  old  Syrian  faiths,  and  some  principles  of  the  Maho* 
metan  system.  The  Motoudis  follow  the  doctrines  of  Ali,  which  the  Turks  hcdd  in 
detestation.  In  addition  to  these  are  the  Chinganes  or  Bohemians;^  and  the  Be- 
douin Arabs,  who,  if  they  have  any  religious  principles,  have  at  least  no  forms  of 
worship.  There  are  abo  some  European  Christians,  Jews,  Armenians,  and  Nesto> 
rians.  In  fact,  no  country  furnishes  a  more  ample  collection  of  opposite  religions. 
The  different  sects  of  Christians  and  Mahometans  rival  ope  another  in  the  apparent 
fervour  of  their  devotional  zeal.  This  mass  of  population,  so  varied  in  their  genea- 
Goremmeat.  |  logy  and  their  religious  belief,  are  viewed  as  under  the  government  of 
four  Turkish  psishas.  The  pasha  of  Aleppo  has,  within  the  boundaries  of  his  go- 
vernment, hordes  of  Turcomans  and  Koords,  wlio  are  scarcely  at  all  subjected  to 
him.  That  of  Damascus  pays  to  the  sheiks  of  the  Arab  tribes,  in  the 
name  of  the  Sultan,  sums  of  money  which  have  been  presented  to  hin 
in  a  piece  of  cloth;  hence  named  chourrah'es'sultdny  or  Sultan's  cloth. §  In  fiaei 
the  pashas  of  Tripoli  and  of  Seyde  or  Acre,  have  provinces  almost  entirely  consist- 
ing of  Maronites,  Druses,  and  other  independent  tribes.  The  anarchy  consequent 
on  this  political  situation  assumes  different  aspects,  according  to  the  character  and 
conduct  of  the  pashas  themselves,  the  emirs  of  the  Druses,  and  the  Arabian  sheiks. 
Enterprising  chiefs  erect  independent  states  for  a  moment:  yet  Syria  always  returns 
Habitual  itate  Under  the  unsteady  yoke  of  the  Turks.  The  unhs^ipy  condition  of  the 
oftheeountrr.  p^^pie  continues  imchanged.  The  agriculturist  is  continually  pillaged 
by  the  authorized  robberies  of  the  pashi,  and  the  predatory  attacks  of  the  Ar^. 
The  traveller  can  only  have  his  choice  of  different  bands  of  robbers  for  his  escort. 
Art  and  industry  languish  for  want  of  vigour  and  of  information.  Commerce,  ei* 
posed  to  arbitrary  vexation,  is  confined  to  timid  bargains,  or  consigned  to  all  the  risks 
of  caravans.  Such  is  the  deplorable  condition  of  a  country,  rich  in  its  soil,  import- 
ant in  its  local  position,  and  which  might,  by  a  new  crusade,  be  easily  wrested  €mm 
the  grasp  of  its  barbarous  oppressors. 

Let  us  examine  now  the  most  remarkable  localities,  beginning  by  tiie 
tract  on  the  Euphrates,  or  the  pashalic  of  Aleppo.     The  city  of  this 
name,  which,  according  to  the  Byzantine  history,  is  imdoubtedly  tlie  ancient  Benea,|! 


fiMlfMfmlant 
tribes. 


PuhAUeoT 
Aleppo. 


*  Hatquelist,  Travels  in  Palestine.    Ludolf,  Dissert  de  Locustis,  in  Historia  JEthiop. 
t  Authors  quoted  in  Adelun{;'s  Mtthridalcs,  i.  p.  333 — 341. 
t  Olivier,  Voyage  dans  rEmpire,  Ottoman  iv.  193. 

Sectzen,  Annates  dcs  Voyajjes,  viii.  284. 

ice  tho  authors  quoted  by  Harduiu  in  his  Notea  on  Pliny,  y.  23. 
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has  the  superioritj  among  the  cities  of  Asiatic  Turkej,  tK)th  in  the  culti-  |  cuj. 
vated  character  of  the  inhabitants,  in  size,  and  in  opulence.  Its  population  is  esti- 
mated at  upwards  of  150,000.-*  The  buildings  are  of  hewn  stone,  with  which  also 
the  streets  are  pared.  The  dark  foliage  of  the  cjrpress,  forming  a  contrast  with  the 
dazzling  whiteness  of  the  numerous  minarets,  produces  a  highly  picturesque  effect* 
The  silk  and  cotton  manufactures  are  in  a  flourishing  condition.  The  large  cara- 
vans of  Bagdat  and  Bassora  bring  hither  the  productions  of  Persia  and  of  India* 
Aleppo  is  the  modem  Palmyra.  The  environs,  planted  with  vines  and  olives,  pro- 
duce wheat  in  great  abundsince :  but  the  Arabs  and  Turcomans,  living  by  plunderj 
carry  off  the  property  earned  by  the  toil  of  the  labourer.  The  water,  being  some* 
what  bracldsh,  probably  generates  the  sli^t  complaint  endemic  in  this  place,  called 
the  JUeppo  boil.-f 

In  ascending  the  river  KowiCik,  which  runs  along  the  walls  of  Aleppo,  and  has  no 
outlet  into  the  sea,  we  find  on  the  sides  of  Mount  Taurus  the  large  city  of  Aintab, 
the  houses  of  which,  arranged  in  the  form  of  an  amphitheatre,  are  in  terraces,  on 
which  we  pass  from  streets  which  are  covered  with  glass.  This  district  is  rich  in 
apple  trees  and  vineyards.  |  The  Turkish  is  the  only  language  spoken.  At  Bir,  a 
simll  town  a  little  to  the  east,  is  the  comrooi^  passage  of  the  Euphrates.  To  the 
south  of  Bir  are  the  handsome  ruins  of  Hieropolis,  now  known  under 
the  old  Syrian  name  Mabog,  pronounced  Mambedge.  The  walls,  still 
standing,  attest  the  ancient  greatness  of  this  city,  sacred  to  the  worship  of  the  Phe- 
nician  goddess  AstlEurte,  called  in  Scripture  the  queen  of  heaven,  and  the  goddess  of 
the  Sidonians.§ 

The  deserts  which,  in  our  day,  extend  from  Mabog  to  Palmyra,  were  in  former 
times  subjected  to  cultivation,  and  formed  the  province  of  Chalybonitis,  the  capital 
of  which,  Chalybon,  seems  to  differ  from  Aleppo. 

The  famous  city  of  Antioch,  once  greater  and  richer  than  Rome  itself,  \  Antioth. 
but  oflen  mined,  and  finally  razed  by  the  Mamelukes  in  1269,  is  now  only  a  small 
town  fuU  of  gardens,  known  by  the  name  of  Antakia.  The  port  of  |  scaaderooiu 
Scanderoon  or  Alexandretta,  frequented  by  Europeans,  has  a  most  deadly  climate. 
The  pigeons  of  that  place  are  celebrated  over  all  the  East.  They  were  formerly 
employed  as  the  carriers  of  dispatches  to  Aleppo,  of  which  Alexandretta  is  the 
nearest  harbour.  The  intermediate  mountains  are  filled  with  towns  and  villages.  In 
those  of  Eesfin  and  Martaouan  the  women  carry  their  hospitality  as  far  as  Uiose  of 
Babylon  of  old.  This  authorized  prostitution  seems  to  be  a  remnant  of  old  Asiatic 
superstitions.  II  The  yellow  and  white  jessamines  perfume  the  hills  of  Casius. 
From  a  distance  we  distinguish  two  species  of  juniper,ir  which  almost  equal  the 
cypress  in  height:  the  pines,'  the  larches,  the  osdcs,  the  box  trees,  the  laurels,  the 
yews,  and  the  myrtles,  conceal  on  every  hand  the  aridity  of  the  rocks. 

Following  the  banks  of  the  Orontes  or  £l-Aasi,  we  find  the  remains  of  two  cities, 
celebrated  in  their  day,  Apamea,  now  Aphamieh  and  Hems,  the  ancient 
Emeaa,  where  a  black  stone  was  the  object  of  adoration  in  a  famous 
temple,  of  which  no  mins  are  now  to  be  seen.  Hamath  has  regained  the  impor- 
tance which  it  possessed  in  the  times  of  the  Hebrews. .  This  commercial  city  was 
the  native  place  of  Albulfeda,  an  Arabian  prince  and  geographer,  who  boasts  much 
of  the  fertility  and  the  high  cultivation  of  the  countries  watered  by  the  Orontes.** 
From  Han^th,  or  rather  from  Famieh,  an  ancient  Roman  road  leads  to  Palm3rra, 
the  Tadmor  of  Solomon,  and  the  residence  of  the  immortal  Zenobia,  |  FAbyn. 
and  the  elegant  Longinus.  This  ancient  city  is  180  miles  to  the  south-east  of  Alep- 
po, and  an  equal  distance  from  Damascus,  in  a  small  district  surrounded  with  deserts. 
The  eye  of  the  traveller  is  ail  at  once  arrested  by  a  vast  assemblage  of  mins;  arches, 
vaults,  temples,  and  porticos,  appear  on  every  hand :  one  colonnade,  4000  feet  long, 

*  Seetzen  in  Zach,  Correspondance,  xi.  p.  564. 

t  Mtundrcirs  Natural  History  of  Aleppo.    Olivier,  it.  178. 

*  Rauwolf,  quoted  by  Buscbing.  §  Pococke. 
I  See  the  memoir  of  Heyne,  in  the  Annales  des  Yoyaj^es,  ziii. 

1  Juniperus  dnipacia  and  oxyedrus  of  Linnxuf. 
••  Abulfcda,  Tab.  Syri»,  104,  108,  etc. 
Vol.  I.~Y  y 
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is  terminaUd  bj  a  beautiful  roausoleura.  Time  baa  partiallj  preaenred  the  penMjlea, 
tbe  intercolumnations  and  tablatures ;  the  elegance  of  the  design  equals  thrott^Kwt 
the  richness  of  the  materials.*  These  magnificent  ruins  present  a  sad  contrafft 
with  the  hovels  of  wild  Arabs,  now  the  only  inhabitants  of  a  city  which  in  fonata 
times  emulated  Rome.  Eveiy  spot  of  ground  intervening  between  the  walls  and 
columns  is  laid  out  in  plantations  of  com  and  olives,  enclosed  by  mud  walls.  There 
are  two  rivers,  the  waters  of  which,  when  judiciously  distributed^  must  have  con- 
duced greatly  to  the  subsistence  and  comfort  of  the  ancient  inhabitants,  but  aro  now 
allowed  to  lose  themselves  in  the  sand. 

^2^^  I  Having  taken  a  survey  of  those  parts  of  Syria  which  lie  on  the  EuphnUea 
AMn,  I  and  the  Orontes,  we  proceed  to  the  sea  shore,  to  the  two  paahalics  of 

Tripoli  and  Acre,  comprehending  PhcBnioia  and  a  part  of  CoBlosyria^f  and  some 
Ather  little  ancient  divisions.  The  heat  and  moisture  which  render  this  coontij 
dangerous  to  European  constitutions,  maintain  at  the  same  time  a  rich  vegetation; 
MukiMdiM  I  oranges,  lemons,  and  pomegranates,  form  cheerful  groves  at  the  bottom 
""^"^  I  of  the  mountains,  which  project  in  various  directions,  forming  landscapes 

highly  picturesque.  Notwithstanding  the  want  of  cultivation,  it  is  swl  what  Am- 
mianus  Marcellinus  calls  it,  ''a  country  full  of  charms  and  graces.'*  Latiki6  or  Lbp 
taki6,  the  ancient  Laodicea-'ad^mare,  in  a  flourishing  commercial  city;  it  eaqpoits 
tobacco.  After  being  entirely  ruined,  it  was  rebuilt  by  a  Turkish  Aga.;]^  It  is  tfans 
a  curiosty  in  its  kind,  indebted  for  its  renewal  to  a  race  of  people  who  usually  con- 
fine their  exertions  to  the  work  of  destruction.  The  island  of  Ruad  formerly  con- 
tained the  city  of  Aradus,  the  houses  of  which,  like  those  of  many  towns  in  Europe, 
had  five  or  six  stories.  •  Liberty  and  trade  drew  to  it  an  immense  population.  At 
the  present  day  the  island  is  deserted,  and  presents  not  so  much  as  a  fingment  of 
ruin,  nor  has  tradition  preserved  any  accoupts  of  the  spring  of  fresh  water  wfaidi 
Tripoli.  I  the   Arabians  discovered  in  the  middle  of  the  sea.§  Tripoli  is  named 

Tarabolos  in  the  Turkish  and  Arabic  languages.  It  is  a  great  commercial  city, 
though  its  harbour,  like  the  others  on  this^  coast,  is  inconvenient  and  unsafe.  It 
exports  silks,  cottony,  and  potash.  Batroon  and  Gebail  are  the  ports  of  the  jdoihi- 
tries  of  the  Maronites;  the  latter  being  the  ancient  Byblos.  A  short  way  fi-om  this, 
Birar  Adonis.  |  place  is  the  river  once  named  the  Adonis,  but  now  the  Ibrahim^Pash^^ 
the  waters  of  which  are  red,  not  with  the  blood  of  the  favorite  of  V-enus,  but  witl| 
the  red-coloured  earth  wliich  at  certain  times  of  the  year,  they  hold  in  suspension.  0 
the  ancient  Berytus,  now  Bairut,  is  the  place  where  the  cottons  and  silks  of  the 
Druses  arc  Khipped^  Here  are  to  be  seen  the  remains  of  an  elegant  palace  built  by 
the  famous  Emir  Facardin.  The. town,  surrounded  by  splendid  plantatfens  of  mul- 
berry trees,  enjoys  a  healthy  climate.^ 

seydo.  I      The  ancient  Sidon,  mother  of  the  Phenician  cities,  is  now  a  town  of 

7000  or  8000  inhabitants,  under  the  name  of  Seyde.  ^  It  is  the.  principal  port  of  Da- 
mascus. The  harbour,  like  all  the  others  on  this  coast,  was  formed  with  much  art, 
and  at  an  immense  expense,  by  means  of  long  piers.  These  works,  which  still  sub- 
sisted under  the  lower  empire,**  and  the  harbour,  are  now  fallen  to  decay.  The  Emir 
Facardin,  who  dreaded  the  visits  of  the  Turkish  fleets,  contpleted  the  destruction  of 
the  famous  harbours  of  Phoenicia.  A  fate  still  more  desolating  has  overtaken 
Tyro.  I  Tyre,  the  queen  of  the  seas,  the  birth-place  of  commerce,  by  which  an 

early  civilization  was  diflused.  Her  palaces  are  supplanted  by  miserable  hovels. 
The  poor  fisherman  inhabits  those  vaulted  cellars  where  the  treasures  of  the  world 
were  in  ancient  times  stored.  A  column^  still  standing  in  the  midst  of  the  ruins, 
points  out  the  site  of  the  choir  of  the  cathedral  consecrated  by  Eusebius.ff  The 
sea,  which  usually  destroys  artificial  structures,  has  not  only  spared,  but  has  enlarged^ 


•  Wood  and  DawkinR,  on  the  Ruins  of  Palmyi-a.      ^  f  Volney,  ii.  156. 

#  Maundrell's  Journev  from  Aleppo,  p.  11.  '  Korte*  in  Paul's  Collection  of  Travels  ia  the 
East,  ii.  131. 

4  Volncy,  ii.  161.    Yet  Shaw«  Maundrell,  and  Pocockc,  found  some  ruins. 
I  Lucian,  de  Dea  Syria.    Maundrell's  Journey,  p.  35,  f  Olivier,  Voyafir*  ii* 

••  Achil.Tat.i.p.  1.  ^^ 

Maundrell's  Journey,  p.  50.    Euscb.  Eccles.  Hist  x.  4. 
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and  coiiTerted  into  a  solid  isthmus,  the  mound  by  which  Alexander  joined  the  icde  of 
Tyre  to  the  continent.  Acre,  or  St.  Jean  d'Acre,  celebrated  under  this  |  Acw. 
name  in  the  history  of  the  crusades,  and  in  antiquity  known  by  the  name  of  Ptole- 
mais,  had,  by  the  middle  of  the  eighteenth  century,  been  almost  entirely  forsaken, 
when  Sheik  Daher,  the  Arab  rebel,  restored  its  commerce  and  navigation.  This 
able  prince,  whose  sway  comprehended  the  whole  of  ancient  Galilee,  was  succeeded 
by  the  famous  tyrant  Djczar-Pasha,  who  fortified  Acre,  and  adorned  it  with  a  mosque, 
enriched  with  columns  of  ancient  marble,  collected  from  all  the  neighbouring  cities. 
The  harbour,  which  has  fallen  down,  was  one  of  the  best  in  this  part  of  the  Levant 
In  the  history  of  modem  warfare,  it  has  acquired  celebrity  as  the  scene  of  a  sanguis 
nary  struggle,  in  the  years  1*798-9,  between  the  French  army  of  the  East  under  Bo- 
naparte, and  the  troops  belonging  to  a  British  squadron  under  Commodore  Sir  Sidney 
Smith,  in  which  the  latter,  by  their  persevering  bravery,  proved  successful  in  repress- 
ing the  progress  of  that  conquering  force. 

Leaving  these  burning  shores,  we  now  proceed  to  take  a  rapid  survey     ccmntry  oftw 
of  the*  mountainous  country  by  which  they  are  overlooked.  That  whicn     wimwiwm. 
extends  from  Antioch  to  the  river  called  Nahar-el-kebff,  is  inhabited  by  the  Nassa- 
rians  or  Ansariets,  whom  those  who  are  best  informed  in  the  language  and  history 
of  the  east  consider  as  a  Mahometan  sect,  founded  in  the  seventh  century  by  one 
Jfassar,*  but  who,  according  to  a  passage  of  PKny,t  as  pointed  out  by  the  judicious 
Mannert,  appear  to  be  an  ancient  Syrian  race,  who  even  under  the  Romans  had  a 
tetrarch  of  their  own.     |t  was  in  this  same  country  that  the  crusaders  found  the 
lamous  nation  called  the  Assassins,  governed  by  the  '^  old  man  of  the  |  tiw  Auurim. 
mountam,"  a  prince  rendered  formidable  by  the  blind  zeal  of  his  subjects,  who,  at 
his  command,  put  to  death  every  person  whom  he  designated  as  a  victim,  whom  he 
scrupled  not  to  select  occasiondly  from  the  throne  itself.     When  the  Assassin  him- 
self lost  his  life  in  these  bloody  expeditions,  he  was  led  to  retain  the  firm  persuasion 
tfaat  tiie  njonphs  of  Paradise,  who  were  made  known  to  him  in  a  vision,  held  forth 
their  arms  to  receive  him  to  their  celestial  embraces.    Burchard  or  Brocard,  author 
of  a  well  known  book  of  travels  in  the  Holy  Land,  went  over  the  country  of  the  As- 
sassins in  the  thirteenth  century,  and  found  it  extremely  fertile  and  highly  cultivated.]; 
It  is  not  easy  to  come  to  an  accurate  conclusion  amidst  the  different  solutions  which 
have  been  given  of  this  enigma  in  history.    We  incline  to  believe  with  the  learned 
M.  Saci,  that  the  name  Assassin,  derived  from  haskUhy  an  intoxicating  plant,  had 
been  given  to  an  Arabian  tribe  among  whom  this  plant  was  used  to  stimulate  their 
courage.     The  old  man  of  the  mountain,  means  an  Arab  sheik,  this  word  signifying 
an  elderiy  person.     It  would  still  be  practicable  for  an  Arabian  chief  to  employ  the 
aim  of  a  fanatical  adherent  for  the  murder  of  a  monarch  in  the  midst  of  his  court, 
to  gratify  that  bloody  vengeance  which  forms  a  hereditary  appetite  in  that  nation. 
Such  are  the  known  facts.     The  rest  is  probably  the  offspring  of  imagination. 

Next  to  the  country  of  the  Ansarieh,  Mount  Libanus  raises  its  summits 
to  the  clouds,  still  shaded  with  some  cedars  and  butified  with  thousands  of 
rare  plants.  Here  the  Astragalus  tragacanthoides  displays  its  clusters  of  4)urple  flow 
era.     The  primrose  of  Libanus,  the  mountain  amaryllis,  the  white  and  the  orange  lily, 
mingle  their  brilliant  hues  with  the  verdure  of  the  birch-leaved  cherry.  §    The  snow 
of  &e  mount&in  is  skirted  by  the  Xeranihemum  frigidum.     There  is  but  little  va- 
riety in  the  rocks  of  this  great  Syrian  chain.    They  chiefly  consist  of  a  brown  calca- 
reous stone.    In  the  valleys  we  meet  with  argillaceous  schistus,  tnqp,  and  friable 
sandstone.     Puddingstone,  and  frequently  calcareous  conglomerates,  are  also  met 
with.    A  piece  of  yellow  amber  has  been  found  here  imbedded  in  a  hard  calcareous 
rock.     Nitre  is  abundant;  alum  and  vitriols  are  less  frequent.     The  only  metal 
found  is  iron.  II     The  deep  ravines  of  these  mountains  are  watered  by  numerous 

*  l^idieii's  Memoir  on  the  Kastsriani,  in  the  Memonbilia  of  Pau1us»  iv.     Niebuhr't  Trt- 
vcb.    Cat^chisme  des  Drufes,  in  Eichhom,  Repertoire  oriental,  zii.  139, 174. 

{Apamiam  liamjft  amne  divinm  i  Nazsrinorum  Tetrarchii.  Plin.  v.  9^. 
Burchard,  Deacriptio  Terrs  Sanctis,  in  fine. 
i  Pnmuspoitrata.  I  Seetzen,  Correspondmce  de  Zscb.  xii.  551. 
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streams,  which  arise  on  all  sides  in  great  abundance.*  The  highest  of  the  TsUejs 
are  covered  with  perpetual  snow.  Arvieux  and  Pococke  found  the  snow  luring  here 
in  the  month  of  June ;  Rauwolf  and  Kort  in  August  But  it  does  not  appear  that  ai^ 
of  the  exposed  peaks  are  covered  with  snow.  The  coohiess,  the  humidity,  and  tl» 
good  quaJily  of  the  soil,  maintain  a  perpetual  verdure.  These  bounties  of  nature  are 
protected  by  the  spirit  of  liberty.  It  is  to  an  industry  less  harassed  by  predatory  cb? 
croachments  than  that  of  the  other  districts  of  Syria,  that  the  hills  of  Lebanon  owe 
those  fine  terraces  in  long  succession,  which  preserve  the  fertile  earth ;  those  well 
planted  vineyards ;  those  fields  of  wheat,  reared  by  the  industrious  hand  of  the  hus- 
bandman; &iose  plantations  of  cotton,  of  olives,  and-of  mulberries,  which  prment 
themselves  every  where  in  the  midst  of  the  rocky  steeps,  and  give  a  pleasing  exan^le 
of  the  efiects  of  human  activity.^  The  clusters  of  grapes  are  enormo|A,  and  the 
grapes  themselves  as  large  as  cherries.  Goats,  squirrels,  partridges,  and  turtle-doves 
are  the  most  numerous  animal  species.  All  of  them  become  a  frequent  prey  to  the 
pouncings  of  the  eagle,  and  the  prowlings  of  the  panther.  This  last  is  thte  animid 
which  is  here  called  the  tiger. ;^  These  retreats,  secured  from  warhke  invasion,  but 
unfortunately  accessible  to  the  intrigues  of  Turkish  pashas,  are  inhabited  by  tim 
races,  difiering  in  religion  and  in  manners,  but  similar  in  their  love  of  independence^' 
the  Maronites  and  the  Druses. 

The  country  of  the  former  is  called  Kesraouan,  the  Gastraran  of  the 
historians  of  the  crusades.  It  reaches  from  the  river  Kebir  to  the  KfdK 
The  Maronites,  amounting  to  120,000,  dwell  in  villages  and  hamlets.  The  convent 
Kanobin,  the  residence  of  their  patriarch,  may  be  considered  as  their  capital.  They 
export  their  own  com,  their  wine,  and  their  cotton,  by  Tripoli  and  Djebil.  DistUK 
guished  into  two  classes,  the  common  people  and  the  sheiks  or  upper  ranks,  they  alh 
cultivate  the  ground  with  their  own  hands;  all  live  economically  m  the  bosoms  of 
their  virtuous  families,  under  a  rustic  roof,  where  the  Christian  traveller  umform^ 
meets  with  a  hospitable  reception. 

chrirtiAtt  I  T^e  ringing  of  bells,  and  the  display  of  processions,  proclaim  the 
wonhi^  I  liij^rty  enjoyed  in  this  district  by  the  Christian  worship.  There  are  200 
convents,  in  which  the  discipline  of  St  Anthony  is  rigidly  observed.  There  are 
numbers  of  individuals  who  lead  the  lives  of  hermits  in  the  icavems  of  the  moun- 
tains. §  The  Maronites,  though  connected  with  the  Roman  Church,  haying  re* 
nounced  the  heresy  of  Maro  their  founder,  maintain  the  old  institution  of  marriage 
among  then*  priesthood.  The  fervour  of  d^otion  which  pervades  this  people  recalls 
to  us  the  ideas  of  the  primitive  ehurch.  An  imposing  superstition  has  consecrated 
a  cedar  forest,  which  is  said  to  have  furnished  the  timber  of  Solomon's  temple.  Only 
twenty  large  cedars  remain,  and  this  old  vegetable  race  verges  fast  to  its  extinction.  (} 
Every  year,  on  transfiguration  day,  the  Greeks,  the  Armenians,  and  the  Maronites, 
celebrate  a  mass  on  an  altar  of  rough  stones  raised  at  the  roots  of  these  venerable 
trees.  IT 

The  Druses,  also  120,000  in  number,  live  to  the  south  of  the  Maron- 
ites. Their  country  has  several  subdivisions,  difiering  fix>m  one  another 
in  their  soil  and  productions.  Matn^,  on  the  north,  has  rich  iron  mines  in  the  midst 
of  its  rocks.  Garb,  next  in  oMer,  has  fine  forests  of  firs.  Sahel,  or  the  flat  coun- 
try adjoining  the  sea,  produces  mulberries  and  vines.  Chouf,  in  this  centre,  is  dis- 
tinguished by  silks  of  inferior  quality.  Tefa,  or  the  apple  district,  is  on  the  south. 
Chagif  excels  in  tobacco.  The  highest  and  coldest  region  is  called  Djoord ;  to  this 
the  shepherds  retire  with  their  flocks  in  summer.*^  The  Emir,  or  prince  of  the 
Druses,  resides  in  a  town  called  Deir-el-kamar  in  the  sub-division  of  Chouf.     It  is 

*  Korte's  Travels  in  Ftlestine,  in  Germtn,  p.  458. 

f  Dandini*s  Travels  to  Mount  Lebanon,  (French  Translation)  p.  76—80. 

#  Schulze,  dans  Paulus,  Collect,  des  Voyages,  vit.  202. 
i  Dandtni's  I'ravels  to  Motint  Lebanon,  passim. 

I  Bellonius,  in  1550,  makes  them  twenty-eight.     Rauwolf  in  1575,  twenty-four.    Thcrcirtt 
-d  others  in  1660,  make  them  twenty-three.    Maundrell  in  1696,  sixteen.     Pcrc  Qaex  at 
\  twelve.    Schultz  in  1755,  makes  them  twenty.  • 

Korte,  p.  421.    Dandini,  p.  75.  •  •  Volney^s  Travels,  ii.  173, 
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hy  religious  peculiarities  that  this  people  is  separated  from  the  other  in-  I  HcIMui^ 
habitants  of  Syria.  Long  unknown  ^o  vEuropeans,  kept  exclusively  in  |  t'^"'*'**^ 
the  hands  of  the  Okals  or  teachers,  their  system  is  now  known  by  the  pubhcation  of 
some  doctrinal  books  in  the  Arabic  language,  the  style  of  which  is  remarkably  ob- 
scure.* The  Druses  believe  in  one  God,  who  for  the  last  time  showed  himself  in 
knman  form  in  the  person  of  Hakem,  Calif  of  Eg3rpt,  in  1030.  Persuaded  that  all 
other  systems  of  belief  will  finally  be  united  in  that  which  they  profess,  they  regard 
them  all  with  equal  indifference,  although  the  Christians  have  considered  them  as 
entertaining  a  marked  contempt  for  the  Mahometan  religion.  This  system  of  deism 
has  some  traces  of  doctrines  of  a  more  remote  antiquity,  such  as  the  transmigration 
of  souls,  and  the  worship  of  a  calf,!  whence  it  has  been  judiciously  conjectured 
that  the  Druses,  as  a  political  body,  existed  prior  to  the  time  of  the  Caliph  Uakem 
and  his  prophet  Hamzah.  This  conjecture  assumes  a  character  of  great  probabili^, 
when  we  compare  the  passages  in  which  the  Hebrews  mention  a  nation  of  /(ur9,| 
those  in  which  the  Greeks  and  Romans  celebrate  the  invincible  bravery 
of  the  Ihtrcn,  who  were  the  masters  of  Libanus  from  Beryte  to  Damas- 
cus, §  and  the  testimony  of  a  modem  traveller,  according  to  whom,  the  real  name  of 
the  Jf>ru8es  wsis  Durzi^  or  Ttirst.||  Hence  we  are  induced  to  think,  that  the  ancient 
Itureei  have  always  maintained  a  sort  of  political  independence  in  the  midst  of  the 
revolutions  of  Syria,  and  that  the  doctrines  of  Hakem  only  gave  fresh  energy  to  a 
society  already  existing.  Whatever  credit  this  hypothesis  may  receive, 
the  Druses,  though  a  small  body,  was  the  only  race  in  the  Turkish  em- 
pice  that  gave  a  good  specimen  of  the  dignity  of  human  nature.  Republicans  in 
austerity  of  manners,  always  either  dreaded  as  rebels,  or  respected  as  free  vassals 
by  the,  neighbouring  pash&s,  they  acknowledge  Uie  authority  of  a  hereditary  prince. 
Several  famiUes  enjoy  peculiar  honours,  but  a  noble  simplicity  gives  them  a  unity  of 
character  in  the  social  state.  Invincible  in  the  mountains,  they  are  ignorant  of  the  art 
of  fighting  in  the  plain.  Their  fidelity  is  equal  to  their  courage;  they  never  prove 
treacherous  to  the  unfortunate  who  throws  himself  on  their  protection ;  but  they  fail  not 
to  revenge  blood  by  blood;  and  the  satellites  of  their  emirs,  have,  like  those  of  the  as- 
sassins of  old,  been  known  to  inflict  dekth  on  the  enemies  of  their  masters  in  the  midst 
of  populous  cities.  IT  Jealousy  respecting  females  is  carried  among  them  to  an  ex- 
treme* An  inviolable  veil  screens  from  all  profane  curiosity  the  attractions  of  their 
women,  who  are  said  to  be  very  handsome,  and  actuated  by  the  lofly  sentiments  of 
the  dames  of  Lacedemon.  The  husband  cannot  hsten  without  uneasiness  to  any 
eacomiums  passed  upon  his  wife,  and  any  animated  eulogy  from  the  mouth  of  a 
stranger  exposes  the  Drusean  lady  to  the  danger  of  death  itself.^*  Agriculture  and 
politics  form  the  subject  of  conversation  of  the  Druses ;  collected  round  the  doors 
of  their  cottages,  the  children  themselves  hsten  in  silence  to  the  rustic  assembly, 
and,  untaught  to  read,  devote  themselves  with  enthusiasm  to  warlike  exercises. 

The  Motualis,  first  mentioned  by  ArvieuXylf  occupy  the  great  valley  |  MotnaKa. 
which  divides  the  two  principal  chains  of  Libanus,  the  easternmost  of  which  is 
called  by  some  of  the  modems  Anti-Libanus.  These  are  ancient  Syrians  who  have 
embraced  the  doctrines  of  the  Mahometan  Shi-ites.  The  respect  which  they  mani- 
fest for  the  CaUf  Ali  almost  amounts  to  religious  worship.  Governed,  like  the 
Druses,  their  habitual  rivals^  by  sheiks  and  emirs,  they  render  themselves  formida- 
ble to  the  Turks.  Their  cavalry  was  once  considered  as  invincible ;  but  they  have 
been  singularly  weakened  by  intestine  discord.  In  their  country  Balbec  is  situated, 
a  town  containing  5000  souls,  and  which  is,  as  it  were,  buried  among  the  ruins  of 

•  Alder,  Musxam  Kuficum  Bor^anum,  (Rome)  1782.  Eichhom's  Repertory,  xii.  art.  4. 
Adler,  ibid.  xv.  8.  finin's  DisserUtion,  xvii.  3.  Faul.  Memorab.  1.  8, 9.  Venture,  in  the  An- 
nalet  des  Voyages,  iv.  325.  tgg, 

f  Mariti  Istona  de  Facardino.    Nlebuhr's  Travels. 

i  Paralip.  i.  cap.  1.  v.  3.  cap.  5.  v.  19.     Josephus  xiii.  19. 

^  Plin.  V.  23.  Strabo,  xvi.  p.  1093.1096.  Cic.  Philip,  ii.  SA4.  Dion.  Cass,  xxxix.  5-59. 
Ap|uan.  Bell  Civ.  y.  10. 

I  Kiebuhr.  5  Venture,  Ann.  des  Voyages,  iv.  345. 

••  Kicbuhr  and  Arvieux.  ft  Though  Volney  says  otherwise  ii.  79. 
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the  anoioiit  Hdiopoba*    The  p<Hch  of  the  temple  of  the  mm,  ikon^ 
^^^^^  disfigured  by  two  Turkiah  towers,  is  a  structure  of  exquisite  beastj. 

The  stone  of  which  the  t^fiple  is  built  was  brought  from  the  neighboiuing  quarry,  tt 
the  bottom  of  which  there  is  a  single  stone  still  lying,  sixty-six  feet  in  length,  four- 
teen in  breaddi,  and  fourteen  feet  six  inches  in  thickness.     Blocks  of  this  nze  sheir 
the  grandeur  of  the  architecture  of  the  edifices  for  whidi  they  were  employed, 
coy  of  Dt-  On  the  eastern  base  of  libanus  is  the  fertile  plain  watered  by  ntBone- 

"'*'**^  reus  streams,  where  the  ancient  city  of  Damascus  stands,  the  Dem^ik, 

or  Sham-el-Demeshy  of  the  orientalists.  This  city  was  once  famous  for  the  manu- 
facture of  sabres,  which  appear  to  have  been  made  of  thin  laminsB  of  sted  and  mm 
welded  together  so  as  to  unite  great  flexibitity  with  a  keen  «dge«  The  art  of  msAEH^ 
them  is  lost,  since  Tamerlane  carried  off  the  artizans  to  Persia.  Sabres  are  stS 
jnade  here,  but  of  inferior  quaUty.  It  has  a  manufacture  of  excellent  soap,  and  of 
«tuffii  made  of  a  mixture  of  cotton  and  silk.  The  cabinet-work  of  fine  wood, 
adorned  with  ivory  and  mother  of  peari,  has  excited  the  admiration  of  the  £uro(> 
peans.*  This  city  is  enhvened  by  the  bustle  of  commerce,  and  the  passage  of  the 
•caravans  to  Mecca.  The  great  street  which  crosses  it  presents  two  rows  of  shope^ 
in  which  the  riches  of  India  glitter  along  with  those  of  £urope.t  Its  popul^ioa 
may  amount  to  100,000.    The  private  houses  of  Damascusi  simple  in  external 
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appearance,  exhibit  in  the  interior  all  the  splendour  and  elegtace  of  a 
refined  luxury ;  the  floors  are  of  marble ;  alabaster  and  ^dings  are 
-displayed  on  every  side.  In  every  great  house  there  are  several  fountains  pfaiying 
in  magnificent  basins.;];  The  smallest  house  has  three  water  pipes,  one  for  the 
kitchen,  another  for  the  garden,  and  a  third  for  washing.  '  The  same  magnificence 
is  displayed  in  the  mosques,  the  churches,  and  ^e  cofiee-houses.  The  Chan-Yerdb^; 
or  Cofiee-house  of  Roses^,  is  considered  as  one  of  the  curiosities  of  the  Levant 
IBaTiroM.  |  The  environs  of  the  city,  watered  by  the  Barrady  and  other  smallstreaoi^ 
present  at  all  seasons  of  the  year  a  pleasing  verdure,  and  contain  an  extensive  series  of 
gardens  and  villas.  The  valley  of  Damascus  or  Gutha  is,  according  to  Abulfeda,  the 
first  of  the  four  terrestrial  paradises.  §  But  beautiful  places  are  often  inhabited  by 
gjMg^y  I  unworthy  people.  The  citizens  6f  Damascus  *are  accused  of  ftuoaticisB 
by  the  Christians,  and  of  perfidiousness  by  the  Mussulmans.     Hw 
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Arabs  have  three  proverbial  characters  for  the  three  great  cities  on  the  confines  of 
Arabia,  expressed  in  a  kind  of  thyme ;  and  signifying,  the  Damascans  are  false  and 
traitorous,  the  Aleppans  foppish  idiots,  and  the  people  of  Cairo  a  set  of  vindictive 
wretches.  II  But  a  recent  traveller,  Seetzen,  contradicts  this  mifavourable  aocoonC 
of  the  Damascans.  The  pash&lic  of  Damascus  is  in  a  much  more  flourishing  con- 
dition than  those  of  Aleppo  and  of  Acre.  Yusuph  Pasha  lately  governed  it  with  a 
paternal  sway,  but  was  displaced  by  the  Porte  for  not  duly  remitting  the  levenne, 
and  succeeded  by  another  who  also  holds  Acre,  and  iHio,  though  bred  under  die 
brutal  Djezzar,  is  said  to  be  a  well  disposed  man. 

Ancient  Palestine,  and  the  small  provinces  which  have  general^  be- 
longed to  it,  remam  to  be  considered.  To  the  south  of  DanDascus  la 
the  countries  called  by  the  ancienta  Auranitis  and  Gaulovitis,  by  the 
modems  Haurftn  and  Tchaul§n,  consisting  of  one  extensive  and  noble  plain,  bounded 
on  the  north  by  the  ancient  Hermon,  the  modem  Djibel-el-Shech ;  on  the  south-weil 
by  Djibel-£dj-lan ;  on  the  east  by  Djibbel  Hauran.  In  all  these  countries  diere  ii 
not  a  single  stream  which  retains  its  water  in  summer.  The  most  of  the  viiiages 
have  their  pond  or  reservoir,  which  they  fill  from  one  of  the  ottodi,  or  streamlets,  in 
the  rainy  season.  Of  all  the  coimtries  of  Syria,  Hauran  is  Ihe  most  renowned  lor 
the  culture  of  wheat  Nothing  can  exceed  in  grandeur  the  extensive  undulatioiHi  of 
their  fields  moving  like  the  waves  of  the  ocean  in  the  wind.  This  plain  contaiw 
many  scattered  hummocks,  die  sites  of  villages  either  inhabited  or  deserted.     At 

*  Schuize,  Voyage,  in  Paulus's  Collection,  vii.  174. 

f  Noureaux  M^moires  des  Miisioni  de  la  Compagnie  de  J^toi,  ti.  137,  fcc. 
i  Maundrelfa  Journey  from  Aleppo  to  Jenualem,  p.  135.  nxth  edition.    Schukes  ta  the 
':;oneetion  of  Paulus,  vii.  127,  &c.  §  Abulfeda,  tab.  Syriie,  p.  100. 

I  *•  Shami  ahoumi,  Halept  tshelebi,  Maseri  haranm"    Scbultze,  in  Paulofi  p.  170. 
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F       these  hummocks,  all  the  round  stones  found  in  the  fields,  all  the  building  stones,  and 
r       th&whole  mountain  of  Hauran,  consist  of  basalt.    The  houses  being  entirely  built 
r       of  this  stone,  even  to  th^  door  posts,  present  rather  a  sombre  appear-  |  Bndii. 
ance.*    The  ancient  BcMrtra,  the  capital  of  Roman  Arabia  in  the  third  century,  pre- 
serves its  name,  but  is  now  in  ruins. 
The  district  of  Bothin,  the  ancient  Batanea,  contains  nothing  except  |  BoikiB. 
{      calcareous  mountains,  where  there  are  vast  caverns,  in  which  the  Arabian  shepherds 
^      live  like  the  ancient  Troglodytes.    Here  their  she-goats  come  spontaneously  to  be 
f      milked;   and  they  have  a  huge  log  of  wood  to  serve  them  both  for  light  and  heat. 

Here  a  modem  traveller,  Dr.  Seetzen,  in  1806,  discovered  the  magnifi- 
j     cent  nuns  of  Grerasa,  now  called  Djerash,  where  three  temples,  two  su- 
perb amphitheatres,  and  hundreds  of  columns,  still  stand,  among  other  monuments  of 
,      the  Roman  power.     The  finest  thing  that  he  saw  was  a  long  street,  bordered  on  each 
side  with  a  row  of  Corinthian  columns  of  marble,  and  terminating  in  a  semicircular 
open  space,  surrounded  writh  sixty  Ionic  colunms.f    This  discovery  ccmfirms  the 
ojnnion  of  Mannert  that  Grerasa  had  a  more  southerly  situation  than  that  assigned  to 
it  by  D'Anville.    The  hill  of  Edgeloon,  the  ancient  Gilead,  bears  oaks  whidi  pro* 
^     duce  mU-nuts.    The  inhabitants  of  the  village  of  Ss-saltfa,  the  capital  |  WMkHka^ 
of  £1-Belka,  the  ancient  Penea,  are  subject  to  no  master.    Their  country  presents  on 
its  enormous  terraces  a  mixture  of  vines,  olives,  and  pomegranates.     Karak-Moab, 
the  capita!  of  a  district  corresponding  to  that  of  die  ancient  Moabites,  is  to  be  distin^ 
guished  from  another  Earak  in  Arabia  PetraBa.    The  countries  now  described  are 
to  the  east  of  the  river  Jordan. 

Thia  river,  in  the  higher  part  of  its  course,  forms  the  boundary  between  the  cotin* 
try  of  Tohaulan  and  the  fextile  and  beautiful  Galilee,  which  is  identical  |  oaatm, 
with  the  modem  district  of  Saphet.    The  town  of  this  name  is  said  to  be  the  same 
with  the  ancient  Bethuha  which  was  besieged  by  Holofemes;  it  is  situated  on  a  hill^ 
at  the  bottom  of  which  myrtle  groves  extend  on  all  sides.|    Tabarya,  an  insignificant 
town,  occupies  the  situation  of  Tiberias,  which  gave  its  name  to  the  lake,  which  alse 
went  by  that  of  Gennesareth  or  the  Sea  of  Galilee.     Date  trees,  orange  trees,  and 
indigo  plants,  surround  this  picturesque  piece  of  water;   but  no  fishing  boat  is  em- 
ployed here,  though  the  fish  are  in  great  abundance.§    Kazareth,  where  Jesus  Christ 
was  brought  up,  is  a  middle  sized  town.   Six  miles  to  the  south  of  Nazareth  standi  the 
hill  of  Tabor,  forming  apjrramid  of  verdure;  olives  and  sycamores  crown  |  tonnt. 
its  summit,  which  also  contains  a  plain  covered  with  wild  wheat.     It  was  called  Itaby* 
mis  by  some  of  the  ancients.     From  the  top  of  this  mountain,  which  a  venerable  tradi* 
tion  assigns  as  the  scene  of  the  transfiguration  of  Christ,  we  look  down  on  the  river  Jor« 
dan,  the  Icdce  of  Gennesareth,  and  the  Mediterranean.  ||     Galilee  would  be  a  paradise 
were  it  inhabited  by  an  industrious  people  under  an  elightened  government.  Vine  stocks 
are  to  be  seen  here  a  foot  i(hd  a  half  in  diameter,  forming  by  their  twining  branches 
vast  arches  and  extensive  ceilings  of  verdure.     A  cluster  of  grapes,  two  or  three  feet 
in  length,  will  give  an  abundant  supper  to  a  whole  family.  If  .  The  plains  of  Esdrelon, 
and  all  the  other  parts  of  it  which  afford  pasture,  are  occupied  by  Arab  tribes,  around 
whose  brown  tents  the  sheep  and  lambs  gambol  to  the  sound  of  the  reed,  which  at 
night-fall  calls  them  home.^*  Of  late  years  this  whole  neighbourhood  has  groaned 
and  bled  under  the  malignant  genius  of  Djezzar  PasluL     The  fields  are  lefl  without 
cultivation,  and  the  towns  and  villages  are  reduced  to  beggary.     In  the  districts  which 
come  next  in  order,  Dr.  'Clarke  remarks  a  happy  change  of  aspect,  as  they  were  sub- 
ject to  the  more  hu^nane  sway  of  the  Pashi  of  Damascus. 

The  ancient  Samaria  comprehends  the  districts  of  Areta  and  Nablous.  |  sunarift. 
In  the  former,  to  the  north  of  the  oak  forest  formerly  called  Saronas,  we  find  the 
remains  of  Cesarea ;  and  on  the  gulf  of  St.  Jean  d'Acre,  the  town  of  Haifia,  <h  Caifia, 
where  there  is  good  anchorage  for  sliips.     On  the  south-west  of  this  gulf  a  chain  of 

*  Seetzen*  in  Annales  des  Voyages,  i.  p.  398,  first  edition. 

f  Seetzen,  Correspondance  de  M.Zach.  xviii.  425. 

t  Schulze,  in  the  collection  of  Paulus,  vii.  60.  §  Seetzen,  ibid,  549. 

I  Maundrell's  Journey,  p.  115.    Nau,  Delia  Valle,  &c.  &c. 

t  Schulc,  in  Fallas,  vu.  X02  ••  Id.  ibid,  p,  6. 
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mountains  extends,  the  promontory  of  which,  in  particular,  is  known  by  ihe  namesf 
Carrael,  a  name  famous  in  the  annals  of  our  religion.  There,  we  aie 
told,  the  prophet  Elijah  proved  by  miracles  the  divinity  of -his  misstoa. 
There  thousands  of  religious  Christians  once  lived  in  caves  of  the  rock;  the  niouB> 
tain  was  then  wholly  covered  with  chapels  and  gardens.  At  the  present  day  nothing 
is  to  be  seen  but  scattered  ruins  amidst  forests  of  oaks  and  olives,  the  verdure  <x 
which  is  interrupted  by  the  whiteness  of  the  calcareous  rocks.*  The  heights  of 
Carmel  enjoy  a  pure  and  enliving  atmospho^,  while  the  interior  of  Cralilee  and  Sa- 
maria is  often  obscured  by  fogs*! 

The  city  of  Nablous,  the  ancient  Neapolis  of  the  age  of  Herod,  but  better  known 
by  the  primitive  name  of  Sichem,  contains,  in  houses  which  make  but  little  appear- 
ThcSMMiri*  ance,  a  considerable  population  for  so  desert  a  country.  The  Samati- 
^*°^  tans,  called  Semri  in  Arabia,  still  worship  the  Deity  on  tbe^  verdant 

heights  of  Garizim.^  They  have  forgotten  their  ancient  language,  which  was  a  dia- 
lect of  the  Hebrew.  Six  rniles  farther  north,  the  ruins  of  Samaria  are  corded  with 
orchards.  The  country  produces  abundance  of  wheat,  silks,  and  olives.§ 
svAem  prapw.  |  Judea,  properiy  so  called,  comprehends  the  modem  district  of  Craza, 
or  the  ancient  country  of  the  Philistines,  that  of  Khalil  or  Hebron,  and  that  of  £U 
Kods,  or  Jerusalem.  In  the  first,  besides  Gaza,  the  chief  town,  we  remark  the 
celebrated  port  of  Jaffa,  ||  corresponding  to  the  Joppa  of  antiquity.  Fortified  and- 
disraantled  in  frequent  alternation,  this  town  is  variously  described  in  books  of  travels. 
It  is  here  that  the  pilgrims  land  on  their  way  to  Jerusalem.  If  Judea  were  well  ad* 
tivated,  the  exports  of  cotton  from  Jaffa  might  be  considerable* 
FrodoeiioDt.  |  The  soil,  consisting  of  a  sandy  earth,  rises  from  Jaffa  towards  the 
mountains  of  Judea,  forming  four  ascending  terraces.  IT  The  sea^shore  is  lined  with 
mastic  trees,  paJms,  and  prickly  pears.  Higher  up,  the  vines,  the  olives,  and  the 
sycamores  repay  the  labour  of  the  cultivator ;  natural  groves  arise,  consistiag  of 
evergreen  oaks,  cypresses,  andrachn^s  and  turpentine  trees.  The  ground  is  covered 
with  rosmaries,  cbtuses,  and  hyacinths.  The  vegetation  of  these  mountains  is  com* 
pared  by  Pierre  Belo  to  that  of  Ida  in  Crete.**  Other  traveUers  have  dined  under 
the  shade  of  a  lemon  tree  as  large  as  one  of  our  strong  oaks,  and  have  seen  ayca* 
mores,  the  foliage  of  which  was  sufficient  to  cover  thirty  persons  along  with  their 
horses,  tt 

The  wine  of  St.  John  near  Bethlehem  is  delicious.  The  wild  olive  trees  near 
Jericho  bear  olives  of  a  lai^e  size,  and  give  the  finest  oiL'l'l  In  places  subjected  to 
irrigation,  the  same  field,  afler  a  crop  of  wheat  in  May,  produces  pulse  in  autaam. 
Several  of  the  fruit  trees  are  continually  bearing  flowers  and  fruit  at  the  same  tine 
in  all  their  stages.  The  mulberries,  planted  in  straight  rows  in  the  open  fields,  are 
festooned  by  the  tendrils  of  the  vine.§§  If  this  vegetation  seems  to  languish  or  b^ 
come  extinct  during  the  extreme  heats ;  if  in  the  mountains  it  is  at  all  seasons  some- 
what detached  and  interrupted,  such  exceptions  to  the  general  luxuriance  are  not  to 
be  ascribed  simply  to  the  general  character  of  all  hot  and  dry  climates,  but  abo  to 
the  state  of  barbarism  in  which  the  great  mass  of  the  present  population  is  im* 
mersed. 

Still  some  remains  are  to  be  found  of  the  walls  which  they  bmh  to 
support  the  soil  on  the  decUvities ;  the  remains  of  cisterns,  in  which 
they  collected  the  rain  water ;  and  traces  of  the  canals  by  which  these  waters  were 
distributed  over  their  fields.  These  labours  necessarily  created  a  prodigious  fertati^ 
under  an  ardent  sun,  where  a  little  water  was  the  only  requisite  to  revive  the  vegela- 
ble  world.     The  accounts  given  by  the  ancients  of  the  fertility  of  Judea,  collected 

•  Phil,  a  Sancta  Trin.  Ilincr.         f  Scbuize,  in  Pauliis,  vii.  55. 

t  Maundrell's  Journey,  p.  60.  §  Volney,  ii.  278.  |  Pronounced  Yaifa. 

1  Chateaubriand,  Itineraire  de  Jerusalem,  ii.  p.  133 — 135,  &c. 

**  Pierre  Bel,  Observ.  de  sing^larit^s,  p.  140.  Ilaiselquist's  Travels  in  Palestine,  p.  S35,  550, 
568,  &c.  (in  German.) 
tt  Schultze,  in  Paulus,  vi,  278.  vii.  54. 

ii  Schultzc's  Travels,  or  the  Ways  of  the  Almighty,  ii.  86,  135,  (in  German.) 
§  Korte's Tnnels  in  Palestine,  p.  187,  (German.)  Hasaelq.  passim. 
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by  the  Abb6  (Su^n^  are.not  in  (he  least  decree  falmfied  by  the  present  state  of 
things.  "  The  case,"  as  Belo  observes,  «'  is  exacUy  the  same  with  the  islands  of 
the  Archipelago ;  a  tract  from  whidi  a  hundred  individuals  draw  a  scanty  subsist- 
ence, fitfinerly  nMuntained  thousand^ •"  •  Moses  might  say.  justly  that  Uanaan  abounded 
in  n^  and  honey.  The  flocks  of  the  Arabs  stilffirid  in  it  succulent  pastures,  and 
the  wild  bees  horde  up  in  the  holes  of  the  rocks  a  fragrant  honey,  which  is  some- 
times  seen  flowing  down  the  surface.  Nor  were  the  ancients,  and  particularly  the 
Hebrew  wnters,  averse,  where  the  truth  was  dictated,  to  notice  the  dry-  |  Blbucaias. 
n^fis  and  sterility  of  particular  psuls,  such  as  the  central  chain  of  the  hills  of  Judea, 
and  a* desert  which  extended  from  these  mountains  eastward  to  the  Dead  Sea.  Here, 
both  ancients  and  modems  tell  us  they  have  found  nothii^  but  stones,  sand,  ashes, 
and  a  few  thorny  shrubs.  '  Belo  had  already  remarked  this  contrast  between  the  two 
sides  of  the  chain  of  Judea. 

"As  we  approach  the  centre  of  Judea,"  says  a  celebrated  writer,  "  the  sides  of 
the  m6untain  enlarge  and  assume  an  aspect  syt  once  more  grnnd  and  more  barren ; 
bj  little  and  httle  the  vegetation  languishes  and  dies;  even  mosses  disappear ;  and 
a  red  and  burning  hue  succeeds  to  the  whiteness  of  the  rocks.     In  the  centre  of  the 
mountains,  there  is  an  arid  basin,  enclosed  on  all  sides  with  yellow  pebble-covered 
summits,  which  afford  a  single  opening  to  the  east,  through  i^ich  the  surface  of  the 
Dead  Sea  and  the  distant  hills  of  Arabia  present  themselves  to  the  eye.    In  the 
midst -of  this  country  of  stones,  encircled  oy  a  wall,  we  perceive  extensive  ruins, 
scanty  cypresses,  bushes  of  the  aloe  and  the  prickly  pear;  some  Arabian  huts,  re- 
sembling white-washe4  sepulchres,  are  spvead  over  this '  heap  of  ruins*.     This  spot 
is  Jerusalem."*     T^  touching  descripticm  of  ^e  holy  city,  as  it  existed  in .  th^ 
third  centi^ry,  has  appUed  too  pearly  to  its  modern  condition.     Though    cit7or  Jem^ 
peopled  with  20  or  30,000  inhabitants,  accordkig  to  the  varying  estimates    ■■*•**• 
of  travellers,  this  city  is  described  by  many  who  have  visited  it  as  presenting  to  our 
view  nothing  but  cabins  resembling  prisons  rather  than  houses.     Their  interior, 
however,  is  allowed  to  be  richer  than  the  external  aspect  would  lead  us  to  believe. 
Dr.  Clarke,  one  of  its  latest  visitants,  says,  that  at  the  first  view  he  was  struck  with 
its  grandeur,  that  instead  of  a  wretched  and  ruined  town,  as  he  had  expected,  he 
beheld  a  flourishing  and  stately  metropolis,  domes,  towers,  palaces,  and  monasteries, 
shining  in  the  sun's  rays  with  inconceivable  splendour.     Like*  many  other  ancient 
places,  it  no  doubt,  prssents  two  aspects,  a  mixture  pf  magnilicence  and  paltriness. 
On  the.  whole  Jerusalem  appears  to  be  at  the  present  moment  in  a  state  of  progres- 
sive improvement.    There  are  three  convents  in  it,  belonging  to  the  Latins,  the 
Greeks,  and  the  Armenians,  resemblipj^strong  castles.     On  the  site  of  the  temple 
of  Solomon,  a  fine  exposure,  stands  %e- Mahometan  mosque,  adding  a  degree  of  * 
external  s^endour  to  the  place ;  but  the  Christians  are  not  allowed  to  approach, 
and  much  less  to  ^nt^  it.     The  church  of  the  holy  sepulchre  enclosed  within  its 
magnificent  but  irregular  walls  the  place  where  the  cross  of  Jesus  Christ  was  set  up, 
and  the  hole  in  which  his  body  was  deposited.     A  Turkish  guard  draws  [  The  boiy  ae- 
the  tax  imposed  on  the  pious  pilgrim,  on  visiting  the  memorable  spot  |  ^*^^^^'*^ 
where  the  great  Founder  of  Christianity,  confirmed  his  divine  morality  bv  his  death. 

Feijr  cities  hayaimdergone.so  ^any  revolutions  as  Jerusalem.   Once  [  '^'^JJ*?*' 
the  metropoUs  of  the  powerful  kingdom  of  David  and  of  Solomon,  it  |  or  the  city, 
had  its  temples  built  w  the  cedar  of  Lebanon,  and  ornamented  i^ith  the  gold  of 
Ophir.^  '  Afler  being  IsSd  w^te  by  th^  Babylonian  arn^y,  it  was  rebuilt  in  more  than 
its  original  beauty  "under  the  Maccabees  and  the  Hdrods.     The  Grecian  architecture 
was  now  introduced,  as  is  shown  by  the  royal  tomb»  on  the  north  of  the  city.f   It 
then  contained  some  hi^drod  thousands  of  inhabitants ;  but  in  year  70  of  the  Chris- 
tian era^  it  was  visited  by  the  signal  vei^geance  oT  heaven,  beip^  razed  to  the  foun- 
dation by  the  Roman  Titos.     Adriai\.built  in  its  stead  the  city  of  iEZ/a  Capitolind; 
but  in  the  time  of  Constantine,  the ,  name  of  Jeru^aletn  wafT  restored,  and  has  ever 
since  been  retained.   Helen,  this  emperor's  mother,  adorned  the' holy  city  with  seve- 

■  •        • 

*  Chateaubriand,  lea  Martyrs,  Fit.  17.  vol.  iu.  p.  99,  Sd  edition, 
t  Cbate^riand,  Itipertire  ii.  351 — 352. 
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yal  monuments.  In  the  seyenthjcemory  h  fell  imder  the  -power  of  the  Persians  and 
Arabians*  The  latter  called  it  El^Kods,  "  the  holy,''  and  sometimes  El^Shenf,  ^*^ 
noble."  In  1098,  the  chevaiiers  of  Christian  Europe  came,  to  deliver  it  from  the 
hands  of  the  Mahometans.  "Pie  throne  of  the  Godfreyis  anil  of  Baldwin  imparted 
to  it  a  momeiitary  lustre  which  was  soon  effaced  by  intestine  discord.  In  1187, 
Saladin  replaced  the  crescent  on  the  hills  of  Zion.  Since  that  period,  conquered  at 
different  tmies  by  the  sultans  of  Damascus,  of  B^dat,  and  of  Egypt,  it  finally 
changed  its  masters,  for  the  seTonfeen^  time,  by  i^ubmitting  in  15,17  to  the  Ttarkish 
arms.  .  ,  • 

Befkiehen.  |  .Bethlehem,  where  Jesus  Christ  was  bom,  is  a  large  village,  inhabited 
by  Christians  dnd  Mussidmans,  who  are  actuated  by  an  equal  spirit  of  dislike  to  the 
existing  government  The  reputed  locality  of  the  sacred  manger  is  occupied  by  a& 
elegant  churcli,  ornamented  by  the  pious  ofierings  of  the  whole  of  Europe,  It  is  opt 
our  intention  to  enter  on  a  minute  critical  discussion  of  those  old  traditions  by  whid 
the  particular  places  rendered  sacred  by  the  Saviour's  presence  are  marked  out 
<rhey  present  much  vagueness,  mingled  with  thp  truth.  No  credit  certainly  is  due 
to  the  story  in  which  the  city  of  Hebron,  called  in  Arabic  Ehalil,  claims  the  possess 
sion  of  the  tomb  of  Abraham,  and  attracts  on  this  tu^count  the  veneration  both  of 
Bebrai^  |  Christians  and  Mahometans.  Hebron,  situated  to  the  south  of  Jemsa- 
lem,  in  a  country  less  arid,  contains  from  1000  to  1200  inhabitants,  has  some  pretl^ 
manufactures  of  glass,  and  exports  a  great  quantity  of  (&'6»^,  a  sort  of  sugar  obtainel 
from  the  grape.*  To  the  north-east  of  Jerusalem,  in  the  large  and  fertile  vallej 
called  El-Gor,  which  is  watered  by  the  Jordan,  we  find  the  village  of  Rihha,  the 
fecicbo.  I  ancient  Jericho,  called'by  Moses  the  city  of  palms.  This  is  a  name  ts 
which  it  is  still  entitled  ;-but  the  groves  of  opobalsuraum,  or  the  balm  of  Mecca,  have 
disappeared ;  and  the  environs  of  this  city  are  no  longer  adorned  with  the  flowers  tt 
the  anasiatica  hierochuntica^  to  which  an  error,  founded  in  superstition,  has  gi^en  thi 
appellation  of  Jericho  roses. .  '         . 

To  die  east  of  Judea,  two  rude  and  arid  chains' of  hills  encompass,  with  their 
dark  steeps,  a  long  basin,  fbrmed  in  ^  clay  soil,  mixed  with  bitumen  ani 
rock  salt.  The  water  contained  in  this  hollow  is  impregnated  with  t 
mixture  of  different  saline  matters^  having  Ume,  magnesia,  and  soda,  for  tHeir  base, 
partially  neutralized  with  moriatic  and  sulphuric  acfd.  l*he  salt  wfiich  they  yield  bj 
evaporation  is  about  one  fourth  of  their  weight,  f  The  asphalta,  or  bitumen  of  Jo* 
dea,  rises  from  time  Co  time  from  the  bottom,  floats  on,  the  surface  of  the  la^  and 
is  thrown  out  on  the  shores,  wh^re  it  is  gathered  for  use.  Formerly  the  inhabitants 
were  in  the  practice  of  going  out  in  boats  or  raAs  to  collect  it  in  the  middle  of  the 
*  lake.  None  of  our  travellers  have  thon^t  of  sailing  on  this  lake,  MJiich  would  un- 
doubtedly contribute  to  render  their  acquaintance  with  Its  phenomena  ipore  com* 
plete.  We  are  told  by  the  greater  part  of  those  who  have  visited  it,  that  neither  fish 
nor  shells  are  to  be  found  in  it,  that  an  unwholesome  vapour  is  sometimes.emitted  fay  ic, 
and  that  its  shores,  frightfully  barren,  are  never  cheered  by  the  note  of  any  bird.  Ths 
inhabitants,  however^  are  not  sensible  of  any  noxious  qusihty  in*its  vapours  t  And  th« 
accounts  of  birds  falling  down  dead  in  attempting^  to  fly  over  it  are  entirely  fabulous 
Fbrsiad  zero-  We  are  taught  to  bdlieve  that  the  site  oi  the  Dead  Sea  was  once  a  ler* 
luuom.  .  ^jig  valley,  partly  resting  on  a  mass  of  subtecranean  water,  and*partljf 

composed  of  a  stratum  of  bitumen ;  that  d  flrelrom  heaven  ftndled  these  combtK- 
tible  materials,  the  fertile  soil  sunk  into  the  abyss  beneath,  acTd  that  Sodom  and  €io- 
morrha,  and  other  cities  of  the  plain,  probably  built  of  bituminous*  stones,  were  con- 
sumed in  the  tremendous  conflagmtfon.  In  this  manner  the  amateurs  of  physical 
geography  contrive  a  scientific  explanation  of  those  awful  ch^ges  of  which,  acccwd- 
ing  to  the  Scriptures,,  this  place,  was  once  the  scene.  J 
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•     •    •  TABLES 

OP  THE  SUBDIViSlCtNS  OF  SYRIA  AT  DIFFERENT  PERIODS. 

*  ft  ■ 

Tablk  1. — Under  the  Romam  in  the  first  ih^ee  centuxies. 


Greater  Divi8i9ii8. 


Subordinate  Difisions. 


Syria  Superior^  « 
(Upper  Syria.) 


Comagene- 
Cyrrhestica 


Pieria,  .    .    . 
Seleucis  ,  7    - 
•^  Antiochofte.     - 
C^iptis      -    - 
^amene   -    - 
Gnalcidice  -    - 
Chalybonitis*  - 
Palmyrene  -  '  - 
Coelo-Sjrria.  -    -      None    -    -    -' 
Phenic^.  -    -    -    |  None    -    -    - 


(Phenicia.) 


\ 


¥ 


Palsestina. 


6alil8§a  Superior  -^  - 
-*—  Inferior  -  - 
Samaria     -    •    ^    . 


Judflca. 
JWtea propria-    -    .    - 

Pentapolisig^.  Palaestkia 
.      Propria  t.  •*■  -    -  ,  -    • 
Idumsea  .---'*- 
i  Per»a. 

Trachonitis. 
'  Gaulonitis  '« 

.   Batansea^    .    -    -    .    . 
Auranitis.    •..-<•. 
Itunea    ------ 

Decapolis    - ,  -    -    -    - 

PercBa  Propria  -    -    -    - 

Anunonitis  -  *  -    -*    -    - 
^     IVIoabitis.  • ' 


■» 


Chief  Towns. 


Samosata. 

Cyrrhus.  Bersea^  (Aleppo,) 
Hierapolia. 

Alexandria.- 

Seleucia. 

Antiochia. 

Laodicea.  ad  mare. 

Apamia!  kmesa. 

Ghalcis. 

Gkalybon.  ThapaacuB* 

Palmyra.  . 

Damascus.  Heliapolis. 

Aradus*  Tripolis.  Berytus.  Si- 
don:  Tyrus.  Ptolemais. 
-   Ceesarea  Philippic  v.  Paneas* 

Tiberias.  Nazareth.    . . 

Samaria.   Neapolis.   (y.   Si- 
chem,)  Csesarea. 


Hierosolyma.  ,  ("Jerusalem.) 
Jericho. .  Joppa* 

Gaza.  Asdod,  v.  Azotus. 
Hebron. 


(The  present  Tshaul^.) 
(The  present  Bothin.) 
BolBtra. 

Gerasa.  Gadara, 
Pella.  Amathus.  • 
Philadelphia. 


*  Some  pf  the  leamAl  constdtr  Cbalybonitifl  as  a  small  subdivision  of  Cyrrhestiea.  Cbal jbon, 
Kcordin^  to  such,  is  tbe  present  Aleppo  or  Chalepy  called  also  Benea;  but  Ptolemy  makes 
Benea  distinct  firom  Chalybon* 
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Table  II.— XKomjoiu  of  Palestine  {or  Canaan)  among  the  Ttoehe  Tribes^  tcmp^^rei 

to  those  of  the  Romans.  * 

* 


Ancient  Canianitith 
Divinon. 


Imelitish  DWinon. 


Koroan  DiyiauM. 


Sidonians  *  -    .    • 

Unknown    •    -    . 

Pheresitea    -    -    - 
Tbesame    -    -    - 

Hiriles   -    •    •    . 

TheMune    -    •    • 

Jebofttes     -    -    • 

Hethites,  Amorites 

PhilistineB   -    -    • 
(Pentapolif,  Palass* 
tina  propfia)    . 

Moabites  •    -    .    . 

Ammonites^  Gilead  - 

* 
Kingdom  of  Bashan 


clipper  GaKIee. 


^Samaria* 


{Tribe  of  Asher    -    •    -    -    -    -    i 
.    (In  Libanus.) 

/NaphthaU , 

<      (North-west  of  the  lake  of  Genne- 

i         sareth.) 

i  Zebulon ^ 

I  ,  (W^»  «>f  '^'^  '•*«•>  iLower Galilee. 

•  Issachar     ---------r 

)      (Valley  of  Esdreloo.  Mount  Tabor.)  J 

(  H^-tribe  of  Maiftsseh 

\      (Dora  and  Cseearea,)  mingled  with 

I     the  following. 

i  Eplnraim    j.--    ------ 

I     Sichem,  Samaria,  district  of  Sarouaa.) . 

{Benjamin  .-.--.--- 
(Between  Ephraim  and  Judah.  Je- 
richo. Jerusalem.) 
{Juda ---.. 
(Hebron.  Judea  proper.) 
{Simeon-    --^r----- 
(Soutt^-west  of  Juda.) 
Dan 
(Joppa,  &c.) 
{Reuben      .---..--. 
(Ferea  prq>er,  southern  Hesbon.) 

(Gad  -    -    - -    - 

\      (Northern  JPerea^  part  of  Decapolis 
'      and  of  Ampionitis.) 
A  Half-tribe  of  Manasseh  -    -    -    -    - 
\      (Gaulonitis,  Batanea.) 


>JudflBa. 


►Persea. 


JV*.  j9.  The  Ctnaanites  and  Ifraetitea  having  long  led  tl^e  lires  of  shepherds,  their  linuts  i 
not  quite  distinct    Miehaelis  eould  not  complete  the  researches  which  Reland  and  d'AnviDe 
began*  nor  can  any  one. 

The  Tribes  of  Simeon  and  Dan  do  not  appear  to  hare  ever  occupied  their  whole  teiritoiy. 
The  Philistines  lived  in  them  in  a  state  of  rassalage.  The  tribe  m  Asher  was  fa^eUed  fimn 
the  sea  coast  by  the  Tyrians :  Reuben,  Gad,  and  the  eastern  half  of  Hanasseb^  i^ipear  ncTcr  to 
hare  subjugated  all  the  Ammonites  and  Moabites. 
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Tablc  nh-^Dhiskn  of  tJu  Dioce$9  of  the  Etntj  ($»tabUMh$dby  Comianiine  and  hU 

auceeaiorsj  parHy  aho  by  Trajan.) 


Pfovine^ 


Arabia^    .r    - 
Palsestina  primal 


Palsestina  secunda    -    - 

PalsBBtma  tQrtia,  or  salutaris 
Phcenicia  prima  •    -    - 


Chief  Towna 


Pl^nicia  Libanica 
Sjria  -  -  -  r 
SypA  Euphratesia 

K 

8yria  salutaritf 


Bostra 

CflBsarei^  (ad  mare)   - 
^J^rsalem.. 

Scythiopolis'  -  -  - 

(Bethaan.) 

PetrsBa      -    .  .  - 

PtolemaYs.  -    -  -  - 

♦Tjnrus. 

Heliopolis?     -  -  - 

^Damascus  -  - 

Antiochia  -    -  -  . 

Apam^a. 

Samosata  .    •  -*  - 

« 

*Hien4>oli8. 
Palmyra.  -    -    -    - 


Oshroene.     Mesopotaoua-lSee  Mesopotamia. 


Corresponding  D)?isons. 


Batanc^.     Auranitis.    . 
Samaria.    JudsDa   propria. 

Pentapolis  or  the  country 

of  the  Philistines. 
Galilsa.    Gaulonitis.    De-* 

capolis. 
Idumaea.     Arabia  Petrasa. 
Tlie  Sea  coast. 

CcBlesyria.    .      ' 

Seleucia.   iPieria.    Cassio- 

tis  Apam^e,  Sth* 
Comagene.       Cyrrhestica* 

Chalcidice. 
Palmyrene.  •  Chalybonitis. 


Table  IV. — Dmaions  of  the  Kingdom  ofJenualan  in  the  Twelfth  Century^  accord-^ 

ing  to  the  Ahhi  Guinit. 

i  .  •     ■■ 

'Feodal  Divisions. 

# 

r  Jerusalem.^ 

I.  Royal  Domains ^  Acre^"^' 

L  Tjrre,  ahd  their  respective  districts, 
lyountry  of  Jafla. , 

■         of  A^scdon.  » 

Locdship  of  Rama. 
— F— -  of  Mirabel. 


n.  First  Great  Barony   -  * 

IIL  Second  Great  Barony ,.  • 
I¥.  Third  Great  Banyiy     ; 

¥..  Fourth  Great  Bai%ny  • 


.-•ofYbdin. 


Principality  of  Galilee* 
r  Lordship  of  Sidon. 
)         I     I   of  Cesarea. 
•(  -      ^1  ■ '  of , 


of  Bethsan. 


r  I^prdship  of  Kndi  (Petra.) 
J  ■„  of  HebroAk 


»  of  Montreal. 


m    r^      ^    i-m^    r  f  A  dependent  principality,  but  distinct 

•n.  County  of  Tnpoh    ..---.     [     fro^„  thekiigdoiirof  Jerus«loin. 

*  The  coital  found  by  Mr.  Seetsen  at  Gentra  and  other  places  belong  to  the  reign  of  the 
Antownef .  It  is  probable  that  tibe  division  under  the  name  of  Arabia  is  as  old  as  Trajan  or 
the  Antonines. 

-i-  Finding  Cesarea  preferred  to  Jerusalem  as  the  capital,  we  are  led  to  believe  that  tbes 
dhmons  of  Palestine  are  as  old  as  the  reign  of  Adrian,  if  not  of  Titos. 
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•  •  •  . 

iy.—d<mtifmd. 
Ecclesiastical  Divisions. 

-    ^     .     ,      ^ ,                                         ( Bishoprics  of  Bethlehem. 
I.  Fatnarchs  of  Jerusalem      ....     } -ofLydda. 

If    1    uuu      •      rir    1  ^"^ ^—pf  Hebron. 

11.  Archbis^opncofKrak of  Mount  Sinai. 

III.  Ditto  of  CjB^area.  .    ......      . ofSebaste.     (Samaria.) 

IV.  Ditto  of  Nazareth    -    .    .  ^    .    •   •  ^ of  Tiberius. 

(  Priory  of  Mount  Tabor. 

\  f  Bishoprics  of  Beryta. 

V.  Ditto  of  Tyre J "  of  Sidon. 

.    *    •         ^        J ; -ofPaneas. 

^  '        I' •  of  Ptolemais. 

*  *  • 

'  Table  \. ^Present  leading  divisions  of  Sffria. 


Dlvinons. 


Towns.  Corrci^ndingDiTuioiitirf 

Antiquity. 


Pashllic  of  AlebDo     "  f  Aleppo/  Aintab.    Birmani.  f  ^°?"}S??^-   o^^y^'?"''.'*. 
rasiiMc  ot  Aleppo.      |  ^^.^  ^^^^  Skanderoiui    9'"^?«^'««-  Seleucia.  An- 

I    tiochene  (in  Upper  Sjiia.) 

p«h«i.  of  TMi.     { •S1feS'"">'.'r-i  ^TttS.'^'^r'fS 

.  '    nicia. 

Pashalic  of  Saide/.'(or  (  Saidc.   Acre.    Dair-el-Ka-  (  PhoBnicia.  CoBlesyria  in  the 
of  Acre.)  1  5?^'*'  (*^  ^^^  country.of  the  <    limited  acceptation.  Gali* 

'  •     ^     I    Druses.)  Saphet.  ,  -    .      i    lee. 

—     V  ,  •  fAptomene  and  Palmyrene, 

PookM-      rn  •  '7  Famieh     (Apamea,)   Tadr       (ofUpper  Syria.)  Eastern. 

Pashahc  of  Damascus,  j    mor,  (Palmyra,)  Damas-^    Coelesyria.        Palestine, 
'    .      .  ■  t    cus.  Jerusalem.  Gaza.   :        with  •  the    excepUon    of 

-  *  .       I  Galilee. 


Present  Division^  of  Ancienl  PalesHne,  according  to  Buschmg,  Volney  o^  others. 

I.  EUKodS     ■ i  Jerusalem.  Jericho,  &c.  Thenorth-w^ 

n    T?   ITU  ti  ^      of* Judea.    • 

II.  M-Khalil  .    -    -    -    -    -    .  .-:       Hebron,  and  the  souih  of  Judea/ 
III..  G^za  or  Palestm^.  -    .'  ...        The  sea  coast,  wkh  Jafia,  Gaza,-&ci 
*^-  ^"^  ^ -    -    -        A  district  rouni  the  city  qf  Ludd. 

V.  Nabloug     .    -' I  The  city  of  this  name,  with  the  ancleni 

>     coontiy  <tf  jSamma. 

VI.  Areta ■    i  Mount  Garmel,  with  part  of  the  ptem 

I     of  Esdrelon. 

VIL  Safet       -'   : f  Ancient  GaJUee,  caUed  also  Be-lad-ei- 

(      Bushra,  or  the  country  of  the  Groi^pel. 

VIII.  Belad  Sh^yf '   f  Ancient  Trachonitis,  with  Belafl-Hauran, 

(      Auranitis,  &c.  . 

IX.  El-Gaur,  (eastern.)     -    -    .    .     f  Ancient  Persea.    One  dbtrict  is  named 

'  *      Es-Szalth. 

X.  El-ShRiT«f  •     f  ^V^^  southttid  south-east  of  the  Dead 
X.  ii-l  Sharrat ^         )     Sea,  with  El-Djebal,  the  ancient  G^- 

'     balene. 
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BOOK  XXIX. 

TURKEY  IN  ASIA. 


PART  lY.  ,  •      , 

A  general  view  of  the  Ottoman  Empire. 

V* 

Having  described  the  province^  of  Asiatic  Turkey  with  that  care  which  is  justly 
claimed  bj  countries  which,  pnce  enjoyed  so  brilliant  a  celebrity^  and  which,  let  v& 
hof>e,  will,  at  some  future  time,  be  again  subjected  to  the  benign  influence  of  ctvili- 
zation,  let  Us  now  take  a  pohtical  -survey  of  ^hc  Turkish  empire,  wbi^h  also  extends 
into  Europe  and  into  Africa,  though  it§  principal  possessions  are  in  Asia. 

The  darkness  in  which  the.  history  of  the,  Turkish  or  Tartar  nations  [  xj^^^ 
in  general  is  enveloped,  conceals  from  our  view.the  origin  of  that  tribe  ottomaiu. 
which  .has  acquired  such,  celebrity  under  the 'name  o^the  Othmans.*  We  have 
already  seen  that  some  Turks,  governed  by  some  prijice*^'  of  th<s  race  Seldjoukid, 
were  ia  the  tooth,  eleventh,  and  twelflh  centuries,  in  possession  of  a  powerful  state> 
which,  under  the  name  of  the  Sultanat  of  Konieh  and  of  Room,  comprehended 
Asia  Minor,  with  Armenia  and  Georgia..  About  the  year  1308,  this  sultanat  was 
destroyed  by  the  Mongols ;  and  in  a  st^ort  time  the  Qttontan  power  appeared  in  its 
stead.  The  learned  Deguignes  thoaght  he  had  {nrovedf  4hat  (he  Ottitmans  were  a 
Cumanian  tribe  which  was  drivepi  froni  Qiorassem  by  the  same  Ittongds,  and  came 
to  settle  in  the  mountains  of  Taurus,  under  the  protection  o^  the  sultans  of  Room, 
about  ihe  year  1231.  Whatever  may  have  Iveen  their  pre>aous  hi^ory,  one  of  the 
chiefs  of  this  tribe,  named  Othman,  made  himself  indepeadont  about  the  year  1300; 
and  his  succe^ors,  adopting  the  title  of  "  sultan,"  In  exchsmge  for  that  oif  **  emir," 
contrived  in  the  course  of  a  century  to '  extend  their  empire  from  the  banks  of  the 
Euphrates  to  those  of  the  Danube.  Thrace^  Scrvia,  Macedonia,  ahd  Thessaly, 
were  now  subject  to  their  power,  and  Constantinople  was  surrounded  by  their  con- 
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quests ;  when  Tamerlane,  in  1402,  having  defeated  the  sultan  Bsjazet. 
the  first,  the  Ottoman  power  seemed  to  totter.    Constantinople  I)egan  to 
breathe  from  the  pressure  hy  which  her  existence  had  been  thceatened;  bat  Maho- 
met the  first,  with  the  assistance  of  the  vizir  Ibrahim  Khan,  re-established  the  for- 
tunes of  the  Turks.     The  great  Amurat  the  second,  maintained  a  desperate  contest 
with  Joannes  Hunyad  and'Scanderberg,  antagon^  every  way  worthy  of  him.     Ue 
punished  the  perfidy  of  the  Christians*  by.  the  defeat  of  "their  main  army  at  Varna. 
Mahomet  the  second,  in  1453,  entered  Constantinople  sWord  in  hand,  and  established 
himself  on  the  throne  of  Constanti|ie  and  Justinian.     Frprn  Trebisond  to  Bosnia 
every  thiag  submitted  without  a  contest' to  his  arms.     He  subdued  the  Crimea;  his 
fleets  nade  descents  even  on  Italy. .  ^eUm  I.  in  1517,  overthrowing  the  sultanat  of 
the  Mamelooks,  subjugated  Syria  and  Egypt     Rhodes  was  Wrested  from  its  valor- 
ous knights.     Hungary,  distracted  by  intestine  broils,  opened  in  1520,  a    Fintsiegeof 
passage  for  Solimah  II.  to  Vienna:  but  this  imperial  city  presented  an     '^**"^ 
efiectuaS  barrier  to  the  further  progress  of  the  Crescent.     Selim  II.  in  the  mean 
time,  wrested  from  the  Venetians  the  isle  of  Cyprus. .  The  defeat  oT  the  Turkish 
fleet  near  Lepanto  in  1571,  was  not  followed  by  any  important  consequences.     But 
a  race*  of  weak  sultans,  and  a  aeries  of  revolutions  in  the  seraglio,  now  sowed  in  tlm 
empire  the  seeds  of  anarchy.     Under  Mahomet  11.  the  energy  of  t|^'e  nation  seemed 
to  revive :  the  island  of  Candia  was  conquered.     Vienna  sustained  a    second  tirge 
second  siege  in  1683,  which  was  raised  by  the  exertions  of  John  Sd- .  *^^»««»«>** 
iy  king  of  Poland.     The  conquest  of  Bagdat  marked  the  superiority  of  the 
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Turkish  to  the  Persian  power.  But  no  Sohmans  nor  imauralc  now  sat  on  (be  thraae 
of  Constantinople.    A  century  ^vas  spent  in  frequent  waiis  attended  with  no  dedaive 
resets.     Asophy  in  the  north,  conquered  in  1642,  was  lost  and  reconquered.    The 
Morea,  lost  in  1699,  was  soon  after  subjected  to  the  Turkish  power.  Austna,  whkfa 
in  1699  and  1718,  had  made  large  acquisitions  in  Servia  and  Wallachia,  lost  her 
advantages  in  the  disgraceful  treaty  of  1739,  by  which  the  Russians -themaeiTes 
were  forced  to  surrender  the  conquests  which  they  had  made  under  the  conduct  of 
'Munnioh.    Yet  this  war  instructed  Europe  in  the  secret  of  the  weakness  of  the 
i>uioribeoc-  I  QUoipans.     Russia  soon  ventured  to  contend  single-handed  wtdithe 
tomao  power.  |  Turks,  and  beat  them  by  land  and  by  sea.     Romanzoff  pdsed  the  Da- 
nube: the  fleet  of  Oriaff  sailed  round  from  the  north  into  the  Mediterranean,  and 
burned  the  Turkish  fleet  in  the  Bay  of  Tchesme.     The  treaty  c^  1774,  reatoied 
independence  to  the  Crimea  and  Kuban,  delivered  up  to  the  Russians  the  most  im- 
portaamt  miUtary  stations  in  those  countries,  and  thus  ppened  to  their  flag  Ae  Black 
Sea  and  the  passage  ^f  the  Dardanelles.     The  Ottoman  Porte  attempted  to  evade 
these  severe  conditions.     In  cons'equence  of  thi»  reluctance,  she  saw  Crimea  in  the 
possession  of  the  Russians  in  17j33;  and,  in  five  years  after,  was  involved  in  a  wv 
with  Russia  and  Austria  together.     It  was  to  the  inexperience  of  Joseph  IL  and  of 
Prince  Poterokin,  to  the  daring  eip[»rts  of  Gustavus  III.  in  the  north,  and  to  the  mter- 
ference  of  the  Prussian  and^B^iish  governments,  that  she.  was  indebted  for  the  con- 
clusion of  tiie  war,  in  which  OtchakoiF  was  lost,  and  which  threatened  the  iastaat 
expulsion  of  the  Turks  from^Europe.     Russia,  however,  afterwards  availed  herself 
of  the  events  of  the  French  Revolution  to  engage  the  Turks  in  an  allianoe,  by  which 
her  command  over  the  destinies  of  that  empire  was  extended  to  eveiy  cmier.     A 
weak  divan  sacrificed  its  independence  for  the  recovery  of  £grpt»    The  Roasian 
squadrons  pdssed  .under  the  sacred  walls  of  the  sera^o.     The  Russian  armies 
established  themselves  in  the  Grecian  islands;  the  name  of  Russia  was  invoked  by 
did, restless  spirits  of  Servia  and  Wallachia,  eager  to  throw  ofi*  the  yoke  of  Turkey. 
The  French  under  Bonaparte,  pleasi^ig  themselves  with  the  prospect  of  imivenal 
conquest,  spared  the  Turkish  power  only  because  the  conquest  of  the  Russian  em- 
pire was  a  more  brilliant  object  for  their  arms^  and  the  materials  of  that  empire  wen 
more  easily  amalgamated  with  those  already  in  the  hand^  of  this  all-powerful  inva- 
der, and  more  easily  made  efiective  for  future  conquests.  The  sudden  &11  of  Fronch 
preponderance  having  imparted  a  renovated  energy  to  the  ipflu6nce  of  the 
monarchy,-  and  Austria  being  for  the  moment  in  mutual  league  with  Russia,  the 

tinctioa  of  Turkish  domination  now  becomes  a  matter  of  the  trtmost 
faoHity.  Great  Britain  may  wish  to  interpose  her  power  to  check  the 
extension  of  an  empire  so  threatening  in  its  aspects  towards  heraelf  as  Russia^  But 
the  Russian  power  is  too'  close  on  Turkey,  and  has  in  other  respects  too.  littJe  to 
dread  •from  any  other  nation  to  a|low  such  distant  considerations  to  shackle  her 
movements.  Or,  if  she  wishes  to  avoid  a  contest  ^th  the  maritime  prowess  of  thai 
country,  she  may  purchase  her  peace  by  a  division'  at  the  spoil,  allowing  to  the  Bo- 
tish,  what  she  cannot  preyei;^  the  occupati<Mi  of  the  numerous  islands  <S*  the  Medi- 
terranean, now  in  the  hands  of  the  Turks.  *  Such  is  the  moraUty  dictated  by  the 
sword,  the  law  of  emperors  and  domineering  courts,  the  execution  of  which  may  be 
postponed  by  convenience  or  a  sense  of  decency,  while  the  occurrence  of  future  pse- 
texts  and  c^portunities  is  wished  for  and  expected.  It  is  well  for  mankind  when  tkam 
looseness  of  international  principle  is  in  some  degree  expiated  by  the  ei^tabljsii- 
ment  of  just  institutions,  and  the  protection  of  civil  hberty  in  the  countries  suli^adad 
to  these  mutually  tolerated  and  occasionally  confederated  powers.  TYe  haveoH^  yet 
reached  the  period  when  a  pluraUty  of  them  have  shown  any  willingness  to  adftist 
titcir  relative  interests  by  a  conjoint  relinquishment  .of  conquests  which  they  luwe 
long  held,  in  favour  of  home-born  gbvemments,  suited  to  the  original  character  and 
the  cherished  pride  of  ancient  national  communities.  But,  taking  men  as  they 
and  considering  the  ready  intercourse  now  maintained  among  tlie  most  distant 
of  our  planet,  it  becomes  matter  of  doiibt  whether  extensive  gov^imient&  m 
^^tter  suited  to  the  repose  of  the  world  than  a  frittering  down  of  the  inhabited  earth 
to  small  nations,  where  the  prejudices  and  the  inclinations  of  one  ferocioim  tribe 
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mig^t  disturb  the  traosactions  of  all  who  come  in  contact  wttli  them.     The  rarages 
attending  the  wars  of  great  nations  are,  while  they  last,  evils  of  proportional  magni- 
tude.    But  they  are  open;  [they  attract  attention;  they  give  warning  to  the  peaceful 
to  prepare  for  avoiding  the  scene,  or  to  choose  the  part  which  their  inclination  or 
principles  may  lead  them  to  take  in  the  contest:  and,  when  these  are  terminated, 
they  leave  niankind  in  a  condition  to  prosecute  the  business  of  Ufe  without  the  per- 
petual dread  of  lawless  attacks.  We  have  not  yet  arrived  at  an  era  in  which  the  bub- 
ble of  military  glory  has  lost  its  delusive  hues,  nor  is  civilization  so  widely  extended 
as  to  produce  one  deUberate  understanding,  and  one  code  of  mutual  conduct  among 
the  whole  human  species.     It  is  when  local  prejudices  and  confined  habits  are  pro- 
hibited from  exercising  an  influence  on  more  foreign  relations,  that  the  great  mass  of 
mankind  will  have  it  in  their  power  to  lay  a  hand  of  gentleness,  but  of  irresistible 
weight,  on  every  unjust  inclination,  and  to  repress  in  the  conduct  of  conspicuous 
individuals  every  movement  implying  a  tendency  to  a  vain  and  ungenerous  aggran- 
dizement.    Were  this  happily  the  case,  the  rare  occurrence  of  international  crimes 
would  limit  the  field  of  pretexts  for  acts  of  unjust  aggression  under  the  guise  of  a 
redress  of  our  own  or  other's  grievances,  or  a  forcible  maintenance  of  the  peace  of 
the  world. 

While  we  wait  for  the  efiects  of  political  circumstances,  we  perceive 
in  every  quarter  of  the  Turkish  frontier  the  encroachments  of  adverse 
fortune.  An  extremely  precarious  authority  is  •all  that  is  lefl  to  the  Porte  in  Africa. 
The  joncertain  boundaries  of  Syria  are  liable  to  the  constant  insults  of  the  Arabs. 
The  line  of  separation  from  the  Persian  .empire  has  continued  unaltered  for  a  cen- 
tury,  but  the  pasha  of  Bagdat  and  the  tribes  of  Koordistan  yield  to  the  Gnmd  Sultan 
a  very  dubious  homage.  It  is  not  easy  to  say  where  the  Turks  have  a  barrier  on  the 
side  of  Russia.  The  latter  extend  to  the  banks  of  the  Phasis  in  Asia,  and  to  those 
of  the  Danube  in  Europe.  From  Austria,  the  mountains  of  Transylvania  and  part 
of  the  course  of  the  Danube  and  the  Save,  form  a  sort  of  natural  frontier,  rendered 
inefiectual  by  Dalmatia  (which  spreads  over  the  frontiers  of  Servia  and  Bosnia)  hav- 
ing passed  through  the  hands  of  Bonaparte  into  those  of  Austria,  and  the  Ionian 
islands  haying  passed  through  the  same  medium  into  the  hands  of  Britain. 

A  government  of  a  mild  and  eUghtened  character,  possessed  of  these 
extensive  countries,  might  form  one  of  the  finest  empires  in  the  world. 
It  would  derive  great  commercial  advantages  from  that  central  situation  which  Tur- 
key enjoys  in  the  old  continent,  giving  her  so  ready  access  to  the  commodities  of 
Europe,  Asia,  and  Africa;  that  intercourse  being  at  the  same  time  admirably  facili- 
tated by  the  openings  which  the  Mediterranean  Sea,  the  Red  Sea,  the  Persian  Gulf, 
and  the  river  Euphrates  afford  to  the  two  great  oceans  of  the  globe. 

The  Turks  never  reckon  up  their  population,  nor  keep  statistical  records  of  the 
component  parts  of  their  empire.  They  do  not  know  whether  it  is  so  much  depopuT 
lated  as  others  represent  it,  or  if  their  weakness  in  this  particular  has  been  exagge- 
rated. With  respect  to  extent  of  territory,  the  results  of  a  comparative  examination 
of  modem  accounts  and  modern  maps  are  represented  in  the  following  table: 

TURKEY  IN  EUROPE.  sqi-wMiie.. 

Moldavia  (with  Bessarabia) -        -  26,639 

WaUacia 23,066 

Servia,  Bosnia,  and  Turkish  Dalmatia     ......  31,366 

Bulgaria 27,174 

Romania  proper    .-----.---  25,716 

Macedonia   ------ 21,142 

Albania  proper      -^-        -        -        -        -        -        -        -        -  16,645 

EpiruBf  Thessaly,  Livadia      --------  14,915 

Morea 7,227 

Candia  or  Cyete 4,613 

Eubea  and  the  other  isles  of  Europe 3,806 

Total  Turkey  m  Europe  ...        -      202,30? 
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TURKEY  IN  ASIA. 

Anatolia,  with  Carainafiia  and  Room,  as  far  as  the  Eaphrates    -        •  20^4^ 

Syria,  exclusive  of  the  Desert 61,778 

Armenia,  with  Turkish  Georgia,  &c. 64,002 

Diarbekir,  Mesopotamia,  &c.          -...--.  144,650 

Total  Turkey  m  Asia 460,626 

Do.      Do.     in  Europe          ....      202,809 
Egypt 152,261 

Total  of  the  Ottoman  Empire,  (exclusive  of  the  Barbary  States)       -      815,196 

Ptopuiitioii.  I  It  would  be  vain  to  expect  a  near  approximation  to  the  truth  in  any 
conjectures  which  we  might  indulge  respecting  the  population  of  a  state  in  which  re- 
gisters-and  a  regular  census  are  unknown.  Some  writers  estimate  that  of  European 
Turkey  at  twenty-two,  while  others  have  reduced  it  to  eight  millions,*  and  hoik  » 
sign  equally  plausible  grounds  for  their  opinions.  Respecting  Asiatic  Turkey,  the 
uncertainty,  if  not  still  greater,  is  at  least  more  generally  acknowledged.  Supposiig 
the  houses  to  be  as  thinly  scattered  as  in  the  less  populous  parts  of  Spain,  the  popu- 
lation of  all  Turkey,  in  Europe,  Asi^,  and  Africa,  may  amount  to  25  or  30  raiUions, 
of  which  one-half  belongs  to  Asia.  Under  the  want  of  any  thing  like  positive  evi- 
dence, we  shall  not  deviate  far  from  probability  in  allowing  to  Anatolia,  five  millioiis; 
to  Armenia,  two;t  to  Koordistan,  one;  to  the  pashailics  of  Bagdat,  Mosul,  and  Diar- 
bekir, one  and  a  half;  and  to  Syria,  1,800,000,  or  at  most  two  millions. 

The  moral  and  political  condition  of  the  Ottomans  is  a  subject  which  presents  less 
uncertainty,  and  is  in  itself  more  interesting.  The  Tui^  are  allowed 
to  be  a  large,  well  formed,  and  robust  race  of  men,  of  rather  a  harsh'yteC 
ble  physiognomy,  and  a  tawny  complexion,  with  black  or  rather  daik 
brown  hair.|  They  have  a  natural  gravity  of  deportment,  which  is  increased  by  a 
large  flowing  dress,  thick  rolls  of  turban  on  the  head,  and  long  mustaches,  the  ksk 
of  which  ornaments  are  by  them,  as  by  all  Asiatic  nations,  reckoned  indi8pensi^ile.§ 
Their  exterior  gives  no  countenan<^Hiathe  Mongol  extraction  which  their  nattomd 
authors  ascribe  to  them.  They  seem  ^ner  from  other  Tartar  nations  in  nothing  dae 
than  a  degree  of  favourable  altera*'  *^ing  from  an  admixture  of  European  blood. 
Lttigtnge.  I  The  language  of  the  T*  **  Vmever,  in  the  unanimous  opinion  of  phdo- 
legists,  has  in  its  radical  materials  %  Cf  ''  :  alliance  with  that  of  Tartary  than  witfi  any 
other.  But  the  Turkish  writers  have*  *laced  into  their  more  elevated  style  many 
words  and  phrases  adopted  from  the  '  .us  language  of  Arabia,  or  from  the  elegant 
idiom  of  modem  Persia.  This  admixf  .  ^s  procured  to  the  Turidsh  language  the  ap- 
pellation of  MtUemnKi^  or  *'  the  picTf  rc."||  The  Turks  being,  of  all  the  races 
which  have  proceeded  from  central  A^ia,  that  which  has  most  recently  settled  in 
Europe,  and  their  former  glory  and  honour  having  inspired  them  with  a  lofty  natknal 
pride,  we  find  them  still  preserving  inviolable,  and  most  particularly  in  the  Askttic 
provinces,  the  same  religious  creed,  and  the  same  manners  and  customs  by  which 
three  centuries  ago  they  were  distinguished,  a  constancy  which  might  merit  our 
ModeoriHnff.  |  praise  if  enlightened  and  directed  by  sound  prmciples  of  policy.  Frugal, 
and  generally  vegetable  fare,  a  prevalent  abstinence  from  wine,  habitual  masculine 
exercises,  such  as  riding  and  the  use  of  arms,  (the  more  effeminate  exercise  of 
dancing  being  proscribed,)  a  grave  ceremonious  hospitality,  taciturnity,  much  exter- 
nal devotion,  simple  and  quiet  dweUings,  gardens  retired  and  fomantic,  these  are  the 

•  Bruns.  Magpas.  G^ograph.  i.  cab.  1.  p.  68— 74,  compared  with  Ludeck's  Authentic  Aecottn^ 
of  the  Ottoman  empire.    Btton's  View  and  de  Tott's  Memoirs. 

t  Olivier,  Voyag-e  iv.    Volney,  Voyage  en  Syrie,  ii. 

*  Busbeck,  Ludecke,  Lady  M.  Montague,  8tc.  %  Tott,  i.  191. 
I  Adelung.  Mithrid.  i.  459,  &c.    Jenisch,  de  fatis  linguarum  orientalium.    Meninski^  I>ic- 

••-^•^arum  Turcicum,  &c. 
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chief  features  which  import  to  the  mode  of  Hving  of  the  Turks,  as  weU  as  the  orien* 
talists  in  general,  an  original  and  distinct  character. 

The  indolent  Turk  is  a  stranger  to  the  bustle  of  our  social  circles ;  |  AmmemaMi. 
he  reposes  on  his  sofa  covered  with  the  soflest  cushions ;  smokes  the  tobacco  of 
Syria ;  warms  and  regales  himself  by  sipping  at  short  intervals  the  coffee  of  Moka; 
looks  on  while  the  slaves  dance  before  him ;  and  at  times  takes  a  few  grains  of  opium, 
by  which  his  imagination  is  transported  to  the  third  heavens.  Polygamy,  |  MygMiy. 
however,  is  far  from  bringing  to  every  Mussulman  that  exuberance  of  voluptuous 
enjojrment  with  which,  in  die  minds  of  the  inexperienced  and  unreflecting,  the  word 
is  so  often  associated.     The  Turkish  women  being  entitled  to  spend  with  extrava- 
gance, while  they  have  no  line  of  industry  to  follow,  men  of  moderate  fortune  are 
prudent  enough  to  confine  themselves  to  one  wife.     Sometimes  those  women  who 
are  at  their  own  disposal  or  their  relations  for  them,  insist,  in  their  marriage  con- 
tracts, on  a  formal  renunciation  on  the  part  of  the  husband  of  the  licence  which 
Mahometans  enjoy  to  marry  four  wives.     Polygamy  thus  becomes  the  luxury  of  the 
rich  and  the  great.     Female  slaves,  purchased  fiom  the  Georgians  and    £!*^[g^ 
Circas^ans,  but  in  larger  proportions  from  the  Lesghians,  people  their    mnk       ^ 
harams,  those  close  and  sacred  apartments  within  which  Turkish  jealousy  has  con- 
fined the  empire  of  beauty.     When  walking  abroad  from  their  harams,  which  we 
improperly  call  seragUos,*  the  Mahometan  women,  whether  wives  or  concubines, 
are  alwajrs  covered  with  triple  veils,  and  a  dress  by  which  the  features  and  the  forms 
of  these  walking  mummies  are  effectually  concealed  from  the  most  sagacious  obser- 
vation. '  It  is  only  in  their  baths,  which  are  scrupulously  locked,  or  in  die  interior  of 
their  harams,  that  the  women  enjoy  one  another's  society,  and  give  f&tes.     There 
ihey  regale  themselves  with  sherbet,  sweetmeats,  coffee,  and  tobacco :  there  they 
display  their  dresses,  their  laces,  their  jewels,  and  indulge  in  criticisms  on  their 
husb»Mls  or  their  neighbours.    Dancing  girls  are  admitted,  who  entertain  them  vnth 
rather  wanton  exhibitions ;  but  no  women  of  chal^cter  dance  in  Turkey.     The 
Turkish  women  are  not  furnished  with,  any  pretext  for  occasional  hberty  by  the  places 
of  worship,  the  law  of  Mahomet  not  requiring  them  to  attend  prayers  in  pubhc.  But 
notwithstaiiding  the  precautions  employed,  we  are  told  that  the  Mahometan  ladies 
find  some  opportunities  of  repaying  the  indifiference  or  the  infideUty  of  a  husband ;  that 
by  the  medium  of  the  milliners,  who  are  generally  Jews  or  Armenians,  they  can 
extend  their  correspondence  beyond  the  triple  walls  of  the  haram  of  the  most  for- 
midable pash3.     It  is  said,  but  we  do  not  vouch  for  the  accuracy  of  the  fact,  that  as 
they  cannot  read  or  write  billet  douxy  they  convey  their  sentiments  by 
showing  or  sending  flowers  under  certain  emblematic  arrangements. f 

The  Turks  have  some  points  which  indicate  the  genUe  feelings  of  hu- 
manity lurking  in  the  heart  The  same  species  of  benevolence  which 
restrains  the  Indians  from  depriving  animals  of  Ufc,  seems  to  be  equally  inherent  in 
the  masters  of  the  Bosphorus.  In  the  Turkish  towns  dogs  ^d  cats  enjoy  an  abun- 
dance which  our  beggars  might  envy.  Flocks  of  pigeons  traversing  the  air,  light  on 
the  merchant  vessels  which  are  loaded  with  grain,  to  levy  a  tribute  which  is  seldom 
refused  them.  Aquatic  birds  swarm  on  the  banks  of  the  canal  at  Constantinople, 
and  their  nests  are  respected  even  by  children.  Thi9benevolence  is  even  extended 
to  trees.  A  useful  and  commendable  prejudice  prevents  the  most  avaricious  propri- 
etor from  depriving  the  village  or  the  field  of  their  pleasing  and  salubrious  shade* 
The  rich  take  a  pride  in  adorning  the  pubUc  walks  with  fountains  and  I  PnbfiewiAu. 
with  seats,  two  things  which  are  rendered  necessary  by  the  frequent  ablutions  and 
prayers  enjoined  by  the  Mahometan  rehgion.  The  khans,  or  caravan-  |  cuKfanaeaa. 
seras,  are  pubhc  inns,  in  which  travellers  and  working  people  are  lodged  without  pay- 
ment In  the  houses  of  Turkish  proprietors,  whether  in  the  Morea,  Anatoha,  or  the 
island  of  Candia,  several  travellers  concur  in  remarking  purity  of  man- 
ners, domestic  happiness,  and  a  patriarchal  hospitaUty.|     But  the  ex- 
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tremo  pride  of  the  Turks,  rendered  more  offensive  by  the  harshness  of  their  manneift, 
has  so  wounded  the  feelings  of  the  generality  of  travellers,  that  they  have  seen  nothing 
in  ^e  whole  race  except  a  ferocity,  an  ignorance,  and  a  grossness,  which  are  proof 
against  all  the 'means  of  civilization.  Europe  has  forgotten  the  power  and  the  mUe 
policy  of  the  Amurats  and  the  Solimans.  To  bur  scandalous  terrors,  and  our  stupor 
blended  with  inordinate  admiration,  an  extreme  and  groundless  contempt  has  suc- 
ceeded. We  are  too  apt  to  lose  sight  of  the  influence  of  laws  and  institutioiiB  in 
moulding  the  character  of  a  people. 

It  is  not  to  despotism,  in  the  meaning  annexed  to  that  word  by  modem 
Europeans,  that  the  misery  and  weakness  of  Turkey  must  be  ascribed. 
The  Sultan,  who  also  assumes  the  title  of  Padi-Shah,  translated  the  Grand  Signor, 
is  far  from  enjoying  by  law  an  unlimited  authority.     He  cannot  infringe  on  any  of 
the  rules  dictated  in  the  Koran,  the  divine  law  which  is  obligatory  on  all  the  Moslem 
or  true  believers.     He  cannot  even,  without  extreme  risk,  interfere  with  the  institQ- 
tions  which  long  usage  and  national  prejudice  have  consecrated.     He  appoints  and 
displaces  at  his  pleasure  the  great  *civil  and  military  functionaries;   he  is  master  of 
their  fortune  and  their  lives.     But  the  exercise  of  this  redoubted  power  is  impeded  by 
great  obstacles.     One  pasha  beats  the  armies  sent  to  deprive  him  of  his  government; 
another  sends  to  Constantinople  the  head  of  the  capidji  who  came  for  his.     Yet  these 
restrictions  on  the  sultan's  power,  substantial  as  they  are,  have  not  the  effect  whidi 
some  have  maintained,  of  making  Turkey*  a  limited  monarchy  in  the  European  ao» 
ceptation.     We  rather  find  in  the  constitution  of  that  empire  a  militaiy  tyranny  wyefa 
has  fallen  to  pieces,  and  degenerated  into  anarchy.     The  opposition  made  by  the 
people  and  the  pashas  amounts  to  nothing  more  than  a  dismal  train  of  devastating 
insurrections.     Its  political  state  is  characterized  by  two  principles.     The  first  is, 
that  every  man  who  is  invested  with  power  is  at  liberty  to  delegate  this  power  eiH 
tirely  to  another;  the  sultan  is  the  vicegerant  of  the  prophet:  every  pashi  is  a  repre- 
sentative of  the  sultan ;    every  soldier  who  carries  an  order  is  the  representative  of 
the  pasha..!     This  principle,  which  by  multiplying  to  infinity  the  number 
of  oppressors,  makes  the  oppression  bear  heavily  on  all  classes,  is  the 
consequence  of  the  military  origin  of  the  Turkish  empire.     This  victorious  nation 
continues  to  treat  its  vast  conquests  like  a  city  taken  by  assault.     It  is  less  like  & 
nation  than  an  army  encamped  in  the  midst  of  vanquished  nations.     Hence  a  second 
fundamental  principle,  that  all  persons  and  property  conquered  by  the  Ottomans  be- 
long to  the  Sultan.     What  can  Christians,  Jews,  Armenians,  and  other  dogs,  be  ac- 
counted, but  the  slaves  of  the  conqueror?     They  are  allowed  to  live,  but  are  forced 
to  pay  a  tribute  the  receipt  for  which  bears  that  it  is  the  ransom  of  ^eir  headk 
The  same  principle  applied  to  territory,  prevents  the  Turks  themselves  frohi  havii^ 
a  right  in  fee  simple  to  any  hereditary  property.     They  are  only  tenants  fof  Kfe;  ind 
when  they  die  without  male  issue,  the  sultan  becomjBs  their  heir.     If  there  arc 
he  claims  indeed  only  a -tenth  of  the  property  lefl;  but  the  clerks  of  the  treasury 
ployed  to  value  this  tenth,  rate  it  as  high  as  they  please.  J     The  state  officers  do  not 
even  enjoy  this  imperfect  right ;  whatever  they  possess  falls  at  their  death  into  the  bands 
of  the  sultan.     This  instability ^of  property  prevents  any  one  from  undertaking  ezp«^ 
sive  and  substantial  buildings.^     The  Turks  prefer  the  collecting  of  trinkets  and 
such  riches  as  are  portable  and  easily  concealed.     The  only  way  of  avoiding  tliiB 
system  of  universal  confiscation  is,  according  to  the  acknowledgment  of  one  of  the 
vindicators  of  the  Turks,  to  give  their  lands  as  a  vcikf^  that  is,  a  pious  legacy  to  a 
mosque :  the  proprietor,  on  paying  a  small  rent  to  the  mosque,  thus  becomes  an  ilrre- 
moveable  tenant  ;||    but  the  lawyers,  whose  employment  it  is  to  take  charge  of  the 
legacy,  oflen  contrive  to  become  the  chief  profiters  by  this  singular  institution.     We 
must  add  to  the  two  principles  now  stated,  the  universal  prevalence  of  a  most  scan- 
venauty.        |  dalous  vonaHty.     The  situations  of  pash^,  of  cadi  or  judge,  and  all  piA^ 
lie  employments,  are  openly  given  to  the  highest  offerer.     He  naturally  uses  his  beaC 

♦  Porter  on  the  Religion,  Laws,  &c.  of  the  Turks,  chiefly  in  chap.  vi.  p.  75,  rS. 
t  Volney,  Sjrrie,  ii.  du  Gouvemment  des  Turcs. 

t  Ludecke,  ReUtion  de  Turquie,  1.  §  63.  §  Lady  M.  W.  Mont.  vol.  ii.  letter  32. 

Porter,  p,  79,  80. 
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exerttoiis  daring  his  term  of  office,  generally  short,  to  indemnify  himself  at  the  expense 

of  those  whom  he  governs.  The  anarchy  is  increased  hy  the  obscurity  and  ambi- 
guity of  the  laws.  This  vast  empire  is  in  want  of  a  legal  code  more  pre-  |  i^m. 
cise  and  more  suited  to  the  existing  state  of  things  than  that  of  Sohman  II.  which 
consists  of  the  substance  of  the  institutes  of  Justinian  and  Theodosius,  enforced  by 
the  moral  precepts  of  the  Koran.  Probably  in  this,  as  in.  other  countries,  the  pro« 
fessional  persons  whose  business  it  is  to  execute  the  forms  which  the  law  enjoins, 
and  who  are  generally  unwilling  to  acquire  new  habits  in  their  business,  would  raise  a 
clamour  against  all  material  improvement  Turkey  is  also  in  want  of  institutions 
capable  of  restraining  the  arbitrary  power  of  men  in  place,  and  defending  the  execu* 
tion  of  the  laws  from  personal  influence* 

The  general  weakness  of  monarchs  bom  in  the  seraglio  has  led  them  to  entrust 
the  cares  of  government  to  a  prime  minister,  called  the  vizier-azem,  or  grand  vizier. 
This  personage  is,  in  the  full  extent  of  the  term,  the  vice-regent  of  the  |  omnd  tixier. 
sultan.  He  keeps  the  imperial  seal,  he  commands  the  armies  in  person,  he  arranges 
the  finances  of  the  state,  he  disposes  of  all  civil  and  military  offices.  But  the  rc^ 
sponsibility  attached  to  his  situation  is  dreadful  in  proportion  to  his  power.  To  him 
are  attributed  all  the  misfortunes  that  befal  the  state,  scarcities,  conflagrations,  mi- 
litary defeats,  rebellions,  and  epidemic  diseases.  The  sword,  constantly  suspended 
over  his  head,  strikes  him  with  equal  certainty  whether  he  displeases  the  people  or 
the  sultan.  Encompased  with  snares,  and  laid  open  to  every  person's  attacks,  it  is 
rarely  that  in  this  high  situation  he  reaches  old  age. 

The  divan  or  council  of  state  consists  of  the  principal  ministers.     The  |  DiTin. 
Reier  Bflendi  is  the  High  Chancellor  of  the  empire,  and  stands  at  the  head  of  the 
body  of  kodja  or  attorneys,  which  has  contrived  to  acquire  a  great  political  influence, 
and  which,  at  the  present  moment,  contains  the  best  informed  men  of  the  nation. 

The  Ul^ma,  or  the  body  of  doctors  in  theology  and  jurisprudence,  is  Jrhe  \Mnm» 
entrusted  with  the  guardianship  df  *the  fundamental  laws  of  the  empire.  These  laws 
reduce  themselves  to  the  Koran  itself,  and  the  commentaries  which  the  ancient  doc- 
tors have  written  on  it.  The  members  of  the  U16ma,  who  are  called  Eflendi,  com- 
bine the  judicial  with  the  religious  authority.  They  are  both  the  interpreters  of  re- 
ligion, and  the  judges  in  all  civil  and  criminal  causes.  None  of  them  can  be  legally 
condenmed  to  death  without  the  consent  of  their  head.* 

The  mufli,  or  sheikal  islam,  is  the  supreme  head  of  the  U16ma,  and  the  |  Mnftt. 
vice-gerent  of  the  sultan,  as  caUph,  or  successor  of  Mahomet,  and  the  head  of  the 
church.  Th&  sultan  issues  no  law,  makes  no  declaration  of  war,  establishes  no  tax, 
without  having  obtained  a  festa  or  decision  of  the  mufd.  This  eminent  office  would 
form  a  sort  of  counterpoise  to  the  almost  unlimited  authority  of  the  sovereign,  and 
might  even  paralise  its  exertions,  did  not  the  sultans  take  on  themselves  the  power 
of  deposing,  banishing,  or  even  decapitating  the  mufti.  This  digniiied  person  pre- 
sents annually  to  the  sultan  a  list  of  candidates  for  the  highest  judicial  situations; 
they  are  from  the  body  of  the  Ulfema.  The  influence  both  of  the  mufti  and  of  the 
Ulfcma  would  be  far  greater  than  it  is,  if  they  could  maintain  a  good  character  for 
probity.  But  the  venality  of  all  the  employments  introduces  into  all  ranks  and  con- 
ditions of  the  inhabitants  of  this  empire  such  a  keen  cupidity  and  corruption,  that  the 
least  favour  or  service  conferred  must  be  purchased  by  presents.  The  sentence  of 
the  judge,  and  the  declarations  of  witnesses,  are  purchased  in  the  same  way  as  any 
employment  or  any  favour  from  a  man  in  place  is  purchased.  In  no  country  in  the 
world  are  false  witnesses  so  common  and  so  devoid  of  shame  as  in  Turkey.  This 
ia  productive  of  a  state  of  society  so  much  the  more  dreadful,  as  all  gradations  of 
judges,  the  moUa,  the  cadi,  and  the  simple  naib,  pronounce  a  sentence 
from  which  there  lies  no  appeal.  The  Turkish  jurisprudence  is  that  of 
a  tribe  of  wandering  soldiers.  After  a  few  depositions  on  oath  on  each  side  of  the 
question,  tlie  cadi  pronounces  his  sentence  supported  by  some  passage  from  the  Ko- 
ran. To  order  the  bastinado  as  a  punishment  of  the  common  people's  minor  ofiences, 
to  impose  a  fine,  or  what  is  called  in  the  LeVant  an  avanie,  on  a  rich  Greek  or  Euro- 

*  Maitkdjee  d'Ohtson,  Description  of  the  Ottonum  Empire. 
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pean,  to  condemn  a  thief  to  be  hanged,  constitute  all  the  dutiea  and  all  the  isaow- 
ledge  of  an  ordinary  judge.  Without  information,  and  without  intelligent  plead»8| 
justice  is  awarded,  or  injustice  consummated  in  a  few  hours.  This  is  exactly  what 
we  must  suppose  to  have  been  the  method  of  proceeding  in  the  camp  of  Othman. 
Hence  the  two  great  judges,  that  of  Roumih  or  £iut)pey  and  that  of  Anadhouli  or 
Asia,  are  denominated  kadi-laskar,  or  ''  miUtary  judges.''* 

Yet  the  Ottoman  empire  is  not  without  a  species  of  popular  representatiim.     The 
AyuBc  I  chief  delegates  of  the  people  are  called  ayams,  from  an  Arabic  word  for 

^'the  eye;"  their  office  consists  in  watching  over  the  safety  and  interests  of  priTate 
individuals,  attending  to  the  good  order  and  the  defence  of  the  towns  and  cities,  to  resist 
the  unjust  proceedings  of  the  pashas,  and  the  exactions  of  the  miUtary,  and  to  look 
after  the  equitable  dbtribution  of  the  taxes.  These  are  usually  men  of  the  mest 
virtuous  characters,  who,  when  chosen  by  the  people,  dischai^e  this  honourable 
function  without  remuneration.  The  ajrams  take  the  advice  of  the  leading  men  cf 
the  place,  and  the  practitioner  of  the  law,  to  discuss  the  general  interests,  to  put  in 
due  form  such  representations  as  are  to  be  made  to  the  pashi,  and  to  make  out,  in 
concert,  any  subjects  of  complaint  against  him  which  it  may  be  necessary  to  present 
cotponUoni.  |  to  the  Porte.  Almost  every  Mussulman,  from  the  merchant  to  the  lowest 
mechanic,  belongs  to  some  corporation,  the  heads  of  which  are  commissioned  to 
watch  over  the  rights  of  the  community  and  of  individuals.  If  the  lowest  memha 
is  arraigned  before  a  mikimi^  or  court  of  justice,  the  heads  of  the  body  to  which  he 
belongs  appear  in  his  defence.  Sometimes  the  whole  body  is  known  to  intercede,  in 
favour  of  a  person  known  to  be  innocent  Yet  justice  is  for  the  most  part  only  0 
be  obtained  by  the  payment  of  a  sum  of  money. 

The  provincial  administration  is  modelled  on  the  same  system  by  which  the  empire 
FiahAi.  |  is  governed.     The  pashas,  distinguished  in  rank  by  the  number  of  tails 

or  standards  which  they  use,  unite  the  military  to  the  civil  power,  and,  by  an  abuse 
still  more  prejudicial  to  the  interests  of  the  people,  <he  greater  part  unite  with  these 
the  farming  of  the  taxes.  They  would  be  completely  sultins  on  a  smaller,  scale, 
were  not  the  judicial  power  entirely  in  the  hands  of  the  cadis.  The  pash^  with  tfaree 
tails  possesses,  like  the  sultan  whom  he  represents,  the  dreadful  prerogative  eC 
punishing  with  death  any  agent  whom  he  employs,  and  even  any  individual  who  aeems 
to  threaten  the  general  safety.f  Some  pashAs  of  three  tails  have  the  title  of  begler* 
beg,  as  the  pashi  of  Sophia  or  RomeUa,  and  the  pashS.  of  Kintaye  or  Anatolia.  He 
keeps  on  foot  a  military  establishment,  more  or  less  numerous  according  to  the  am- 
dition  of  his  revenues  and  the  position  of  his  pash&lic,  and  marches  at  the  head  of 
his  armed  force  when  the  frontier  is  menaced,  or  when  he  is  called  on  by  hia  aove- 
reign.  The  beyB  and  the  sanjaks,  or  sub-governors,  are  under  his  orders.  This 
accumulation  of  powers  of^en  renders  the  provinces  a  prey  to  tyrani^* 
In  the  capital,  many  things  concur  to  restrain  the  spirit  of  oppressioii; 
the  presence  of  the  sovereign,  a  greater  collection  of  well  informed  persons,  an  im- 
mense population,  and  the  expectation  of  credit,  of  favour,  and  of  pow^r.  The 
Grand  Vizier  watches  over  his  ministers,  and  is  watched  by  them  in  his  turn.  Even 
the  Sultan  has  sometimes  a  secret  police  in  pay.  In  short,  the  people,  when  they 
choose  to  rebel  against  their  tyrants,  by  setting  the  city  on  fire,  almost  always  find 
support  in  the  jealousy  or  ambition,  if  not  in  the  indignant  probity  of  some  powediil 
individual ;  but  the  provinces  have  no  such  resources  to  put  in  action  agamst  their 
pashas.  If,  in  the  end,  the  numbers  of  complaints  and  insurrections  demonstrate 
the  insupportable  oppression  under  which  a  province  grotos,  the  government  sends 
a  capidgi  with  a  secret  order  for  his  execution,  pr  another  pasha  with  an  army;  the 
guilty  pasha  is  seized;  his  bloody  head  is  exhibited  on  the  gate  of  the  seraglio;  his 
wealth  goes  into  the  coffers  of  the  state,  and  thus  the  peo[4e  are  revenged:  exactly 
such  another  scene  as  the  Roman  Empire  exhibited  with  its.  proconsuls  and  its  pne- 
tors,  whose  heads  a  centurion  was  very  commonly  ordered  to  bring  and  present  at 
the  foot  of  the  throne,  after  they  had  for  a  sufficient  time  pillaged  Gaul,  Syria,  or 
Africa. 

•  •  Tournefort,  voyage  du  Levant,  ii.  Let  14.    Volncy,  ii,  1.  x. 
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One  of  the  greatest  misfortunes  of  the  Ottoman  empire  is  the  diversity 
of  its  religions,  with  their  reciprocal  spirit  of  hostility.     The  Turks  and 
other  Mahometans  do  not  form  a  third  part  of  the  population  of  that  of  European 
Turkey,  and  not  more  than  two-fifths  of  Turkey  in  Asia.     Three-fifths,  perhaps  two- 
thirds,  of  the  whole  population,  consist  of  nations  which  profess  Christianity.     Be- 
^es  the  Greeks  properly  so  called,  there  are  Sclavonian  tribes,  such  as  the  Servians, 
Wallachians,  and  Montenegrins,  which  follow  the  ritual  of  the  eastern  Greek  church. 
This  church,  which  the  Roman  GathoUcs  consider  as  schismatical,  persecutes  with 
savage  fury  the  inconsiderable  number  of  united  Greeks,  as  they  are  called,  or  those 
who  acknowledge  the  authority  of  the  Pope.     The  Armenians  form  a  numerous 
chitfch,  whiph  derives  a  great  influence  from  its  character  for  austerity  and  for  pro- 
hity.     Other  religious  communities,  such  as  that  of  the  Jacobites,  called  Coptes  in 
Egypt,  the  Nestorians  and  the  Maronites,  derive  a  degree  of  strength  from  the  inter- 
nal unioR  which  they  respectively  enjoy.     The  Druses  are  the  avowed  enemies  of 
the  system  of  Mahomet  .  The  Jews  swarm  in  Turkey  more  than  in  any  country  of 
Europe.     All  these  associations  are,  in  the  eyes  of  Uie  Turks,  so  many  bands  of 
conspirators.     All,  excepting  the  Maronites  and  the  Druses,  are  restricted  in  the 
free  exercise  of  their  worship,  subjected  to  marks  of  ignominy,  ^d  abandoned  to 
injustice,  without  protection  or  defence^:  and  all  are  actuated  by  a  spirit  of  inveterate 
hatred  to  one  another,  and  thus  deprived  even  of  that  sad  harmony  which  a  partici- 
pation in  slavery  might  engender.     Had  the  Turks  conjomed  a  longer-sighted  policy 
with  their  religious  predilections,  they  might  have,  either  by  brutal  force,  or  by  a 
system  af  discouragement  to  an  infidel  in  favour  of  a  Mahometan  population,  exter- 
minated every  race  that  was  guided  by  an  obnoxious  faith.     While  fi-om  some  quar- 
ters of  Europe  we  contemplate  the  medley  of  reUgions  that  subsists  in  Turkey, 
whether  shall  we  rejoice  in  the  eftect,  while  we  despise  the  infatuation  that  tolerates 
and  produces  it,  or  shall  we  recognize  in  this  fact  a  degree  of  laudable  tolerance,  to 
the  renunciation  of  which  some  countries  of  Christendom  owe  at  least  a  temporary, 
if  not  a  perpetual  state  of  comparative  repose'?  The  total  extirpation  of  the  Maho- 
metans from  Spain,  the  determined  and  unrelenting  extinction  of  the  first  efiTorts  of 
(be  Lutheran  reformation  in  that  country  and  in  Italy,  and  the  rigid  policy  which  the 
governments  of  these  countries  still  maintain  on  the  topic  of  reUgion,  present  a  con- 
trast to  the  practice  in  Turkey  which  the  Uberal  and  candid  will  not  be  forward  to 
applaud.  * 

The  absurdities  of  the  religion  of  Mahomet  have  undoutedly  been  chmci«ror 
sometimes  exaggerated.  Its  radical  doctrines  are  certainly  simple,  and,  ^•••■»««« 
even  allowing  that  its  precepts  were  unexceptionable,  the  pretensions  of  its  origin 
are  as  unnecessary  for  any  moral  purpose  as  they  are  in  themselves  extravagant  and 
everbearing.  The  very  simpUcity  qf  its  doctrines  has  excluded  the  spirit  of  inquiry 
and  improvement  It  has  remained,  as  at  its  earliest  appearance,  a  religion  only 
adapted  to  a  horde  of  conquerors.  The  exclusive  attachment  of  its  followers  to  the 
Koran,  a  book  replete  with  raving  folhes  interspersed  with  a  few  poetical  efiusioos; 
the  inflexible  fanaticism  with  which  it  inflames  the  mind,  and  the  contempt  which  it 
in<Ailcates  for  all  profane  knowledge,  fetter  the  communications  of  its  votaries  with 
other  people,  and  thus  raise  an  insurmountable  barrier  againsts  arts  and  sciences  of 
every  kind. 

The  influence  of  this  religion  modifies,  in  some  measure,  the  physical 
constitution  of  the  Mussulmans,  the  prohibition  of  wine  having  generat- 
ed among  some  a  secret  abuse  of  spirituous  liquors,  and  among  others  a  pernicious 
indulgence  in  Ofnum.  The  injqnction  of  frequent  ablutions  induces  rich  individuab 
to  build  many  public  fountains ;  these  maintain  habits  of  cleanliness  which  are  con- 
ducive to  health.  The  Turkish  burying  grounds  are  pleasing  in  the  eyes  of  the  rc- 
hgious.  The  flowers  which  they  carefully  cultivate  on  the  surfaces  of  their  graves, 
the  cypresses  with  which  they  shadow  them,  and  the  resort  of  families  to  these  places 
to  mourn  over  the  memory  of  deceased  fiiends,  form  a  mixture  of  sorrow,  devotion, 
and  pleasing  rural  scenery,  which  gives  an  agreeable  surprise  to  every  traveller  of 
sensibility.*     The  lents  of  the  Mussulmans,  which  occupy  at  least  seven  months 

*  Chateaubriand,  Itineraire,  i.  96.    Castellan,  Lettres  sur^la  Grecc,  partie  ii.  lettre  20. 
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the  year^  are  rigidly  obsenred.  No  necessilj,  however  pressing,  will  induce  ^bom 
to  dispense  with  the  fuliilment  of  their  rules.  The  fast  of  the  Rsunadan,  which  lasts 
for  a  month,  precedes  the  Bairan,  a  festival  equally  solemn  in  Tuiiiey  as  that  of 
Easter  is  among  the  Roman  Catholic  Christians. 

Dmiiaaiid  I  The.Dcrvises  are  monks  who  are  addicted  to  acts  of  religion  of  an 
'*'*"^  I  extravagant  description,  principally  consisting  in  a  convubive  ^>ecie8  of 
dancing.  The  Imauns,  or  officiating  priests  of  the  Turkish  mosques,  enjoy  no  sw:k 
credit  and  power  as  the  body  of  the  Ulema  already  described. 
ProsreMof^  I  ^^^^  being  the  genius  of  the  Mahometan  religion,  it  is  no  surprise  to 
SSb  I  find  that  the  civilization  of  the  Turks,  in  so  far  as  hterature  and  science 

are  concerned,  is  still  in  its  infancy.  Yet  they  have  in  some  measure  begun  to  feel  the 
sdoeatNm.  |  necessity  of  some  pubUc  instruction.  To  the  imperial  mosques  of  Coih 
stahtinople,  of  Broosa  and  Adrianople,  iinadressh  or  colleges  are  attached,  to  which 
the  youth  are  sent  from  all  parts  of  the  empire,  to  receive  instruction  in  the  law  of  the 
prophet,  in  religious,  civil,  and  criminal  jurisprudence,  and  to  acquire  erudition  in  all  the 
strange  opinions  and  extravagant  subtilties  of  the  expounders  of  the  Koran.  Thej 
are  subjected  to  various  examinations,  and,  when  they  have  made  the  due  proficiencj, 
they  receive  the  ^egree  of  muderis,  or  professors.  The  colleges  were  founded  bj 
different  sultans :  the  first  at  Nicaea  in  1330  by  Orkhan ;  but  that  of  the  mosque  of 
SoUman  at  Constantinople  is  the  most  esteemed.  They  have  a  considerable  revfr' 
nue,  and  support  two  or  three  thousand  scholars.  The  pupils  afterwards  fill  aQ  the 
civil  and  judicial  situations.  But  in  Turkey,  as  in  other  countries,  knowledge  when 
limited  to  a  few  oflen  merely  serves  to  render  tyranny  more  expert  In  that  country  there 
is  no  channel  for  a  general  conununication  of  thought.  The  Mussulmans  certainlj 
owe  to  their  kodjahs,  or  writers,  many  works  highly  esteemed  among  theni|  on  the 
Arabic  and  Persian  languages,  on  phUosophy,  morality,  the  Mahometan  history,  and 
the  geography  of  their  provinces.  These  works,  written  generally  in  a  bon^Mi^ 
style,  may  contain  some  knowledge,  but  they  are  not  circulated  among  the  great 
Attempci  at  mass  of  the  nation.  The  attempts  made  to  introduce  printing  have  en- 
printioff.  countered  the  powerful  opposition  of  all  the  tribe  of  writers,  as  threaten 

ing  to  deprive  copyists  of  their  means  of  living,  and  consequently  this  art  has  never 
yet  been  able  to  acquire  a  permanent  footing  in  Turkey.  It  is  at  least  partly  firoia 
that  cause  that  this  country  is  so  far  behind  Christian  Europe  in  civilization.  Of  late, 
hoivever,  this  noble  art  ha^  received  the  patronage  of  the  Grand  Signiori  and  seveial 
regular  printing  establishments  have  been  formed.* 

The  absence  of  scientific  knowledge  necessarily  affects  the  state  of 
the  useful  arts.  Although  the  Turks,  especially  those  of  Asia,  are  not 
a  taste  for  agriculture,  this  first  of  arts  is  in  a  languishing  condition  in 
all  parts  of  the  Ottoman  empire.  Those  fields  are  indifferently  cultivated  which  are 
liable  to  be  reaped  by  a  rapacious  pasha,  or  by*  a  body  of  marauders.  Manufactur- 
ing industry  maintains  its  ground  in  some  cities,  among  which  the  most  coaspicwnis 
are  Damascus,  Aleppo,  Mosul,  Angora,  Eastamooni,  Broosa,  and  Smyrna,  in  Asia ; 
and  in  Europe,  Constantinople,  Salonica,  Adrianople,  and  Rutshuk.  The  chief  ma- 
nu^actured  produce  consists  of  carpets,  moroccos,  silks,  Turkey  thread,  and  sabies. 
Commerce  is  chiefly  kept  up  by  the  exportation  of  raw  materials,  such  as  wool^  silk, 
cotton,  leather,  tobacco,  and  metals,  particularly  copper.  Wines,  oils,  figs,  dates, 
almonds,  Corinthian  raisins,  and  other  fruits,  furnish  leading  articles  of  export.  We 
also  receive  from  that  country  madder,  gall-nuts,  alum,  pipe-clay,  and  meerschaum. 
BUhonetia  I  The  Mussulmans  are  little  addicted  to  commerce,  but  some  of  them 
'**"'*^*  I  are  able  agriculturists;  and  they  show  considerable  dexterity  as  cloth 
manufacturers,  tanners,  and  armourers.   Their  works  in  steel  and  in  copper,  as  veB 

*  In  the  Revu^  Encyclopedique  for  May  1821,  there  is  a  review  of  a  Turkish  publicati<MLOB 
Anatomy,  Medicine,  and  Therapeutics,  by  Chanizadeb,  a  member  of  the  Ulema,  partly  taken 
from  the  French,  German,  and  English  authors,  in  one  folio  volume,  wi^  fifty-siz  copper  plates^ 
printed  at  Constantinople  in  1820.  This  is  the  first  scientific  work  that  has  appeared.  It  was 
written  and  published  by  order  of  the  Turkish  government,  or  rather  in  virtue  of  a  Khatti- 
■^eriff,  or  edict  of  the  Grand  Signor,  who  could  only  give  it  in  his  quality  of  Calipb,  or  aapr^DC 
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as  their  died  stuf&,  equal  or  ex^el  the  most  perfect  productions  of  Europe  in  the 
same  department^.*     Their  tailors  and  shoemal^ers  are  more  intelligent  than  ours- 
The  Greeks,  forming  so  numerous  a  body,  are  of  course  engaged  in  all  |  Oreeki. 
tlie  arts  and  professions.     Among  them  are  found  the  best  seamen  of  the  Ottoman 
empire;  buttheir  nautical  skill  makes  a  poor  figure  in  the  .eyes  of  other  Europeans,^ 
with  the  exception  of  some  of  the  islanders  of  the  Archipelago.     The  |  Annaiiuu, 
Armenians  are  the  most  industrious  mercantile  people  in  the  empire.     Patient,  eco« 
nomical,  and  indefatigable,  they  traverse  the  interior  of  Asia,  and  extend  to  India. 
In  every  place  they  have  their  correspondents  and  their  stores.     The  greater  part 
of  them  exercise  mechanical  arts :  they  at  the  same  time  act  as  bankers,  brokers, 
and  men  of  business  to  pashas  and  other  persons  of  distinction.     The  Jews  here 
appear  in  a  more  unfavourable  light  than  even  in  the  west  of  Europe.     They  follow 
every  sqrt  of  trade  that  promises  to  be  profitable.     The  rich  act  as  money-lenders, 
and  the  Turkish  custom-house  officers  employ  poor  Jews  to  value  articles  for  the 
iayi'ng  on  of  duty. 

In  a  state  in  which  the  ramifications  of  power  are  so  singular,  we 
cannot  estimate  the  revenues  on  the  same  principles  as  in  more  regular 
governments.  Many  sums  are  levied  by  the  pashas,  which  never  reach 
the  hands  of  the  Tefterdar-Efifendi.  It  is  the  business  of  this  minister  of  finances 
to'  watch  over  the  great  treasury  of  the  empire,  into  which  all  the  profits  arising  from 
the  sale  of  great  employments  are  paid;  those  arising  from  the  renewal  of  the  ba^ 
ralSf  or  firmans,  a  sort  of  charters  obtained  by  the  za'ims,  timariots,  and  other  per- 
sons in  possession  of  feodal  tenures ;  the  amount  of  the  karatch,  or  poll  tax,  imposed 
on  Jews  and  Christians;  the  rent  of  the  domains  that  are  in  lease;  and  the  custom- 
house duties.  The  khasn^-vekU^  a  black  eunuch,  is  entrusted  with  the  general  ad- 
ministration of  the  imperial  treasure  of  the  interior,  consisting  of  the  products  of 
confiscations,  and  of  the  lands  destined  to  the  maintenance  of  the  seraglio.  The 
personal  treasure  of  the  sultan  is  committed  to  the  management  of  the  khasnadar* 
agtty  one  of  the.  confidential  pages.  This  treasure,  accumulated  by  the  savings  of 
the  greater  part  of  the  sultans,  is  kept  up  by  the  profits  of  the  coinage. 

The  office  of  the  tchelebi-eflfendi  was  created  under  the  reign  of  Selim  III.  when 
the  tax  was  laid  on  wine,  provisions,  and  the  greater  part  of  goods,  such  as  cotton, 
wool,  and  silk.     The  revenue  arising  from  this  tax,  known  under  the 
nvxne  of  nizam^djedid,  was  appropriated  to  the  maintenance  of  the  new 
corps  of  cannoneers,  bombardiers,  artillery-men,  and  fusileers  that  had  been  formed, 
io  the  cfimnon  foundry,  and  the  manufacture  of  muskets,  and  other  useful  establish- 
ments :  but  a  number  of  serious  revolts  having  obliged  the  sultans  twice  to  abolish 
that  system,  it  seems  uncertain  whether  it  Mdll  ever  be  able  to  triumph  over  the  na- 
tional prejudices.     Some  authors  have  asserted  that  the  revenues  of  the  Turkish 
empire  are  valued  at  /. 6,670,000,  and  that  the  ordinary  expenses  do  not  exceed  five 
miBions  sterling.     On  such«estimates  we  have  no  data  for  delivering  an  opinion. 
Two    able  military  authors  have  succeeded  in  showing  that  the     Toii^iih 
Turkish  armies  have  never  been  so  very  numerous  as  the  fears  of  the     •™**^ 
vanquished  led  them  to  suppose.^     Soliman  II.  when  he  struck  terror  into  Vienna 
a^d  the    wh61e  of  Europe,  had  only  a  disposable  force  of  150,000.     The  composi- 
apn  of  the  Turkish  armies,  both  in  their  original  and  present  state,  is  not  consonant 
With   thfe  acknowledged  principles  of  the  military  art.     The  Ottoman  nation  was,  in 
its  origiD,  only  a  warlike  tribe,  of  which  the  Agas  were  the  chiefs.     This  is  the 
name  now    given  to  the  feudatory  proprietors  of  a  zaim  and  a  timar.     They  are 
bound  to  give  personal  mihtary  service,  and  in  time  of  war  bring  to  the  field  one  or 
more  geh^lis^  horse  or  foot  soldiers,  armed  and  equipped  according  to  the  extent* of 
their  fiefs.      The  timar  differs  from  the  zaim,  by.  being  of  inferior  value.     The  zauns 
nni  the   timars  furnish  a  militia  of  60 ,000  men.     This  soldiery  long  formed  the 
dbief  strengtjh  of  the  Ottoman  empire,  and  to  it  the  first  sultans  were  chiefly  in- 
4^]^d  for  the  astonishing  success  of  their  armies.     The  ^pahis  are  of  |  spakh. 

•  Sestini's  Travcliin  Asiatic  Turkey,  letter  25. 
f  Pouqueville's  Travels  in  the  Morei.    Chateaubriand's  Itinerairc. 
%  Btlarslgrii,  Stato  militairc,  p.  184.    Warnery,  sur  Ic  militare  dcs  Turcs,  &c.  p.  61. 
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older  date  than  the  janissaries  ;  they  have  higher  pay,  and  are  considered  as  sons  of 
mussulmans  in  easy  circumstances.  They  fight  under  the  same  standards  as  the 
zaimets  and  the  timariots.  They  ought  to  succeed  the  latter  in  the  possession  of 
Juiizariet.  (  their  ficfs,  if  the  regulations  of  the  first  sultans  were  attended  to.  In 
the  reign  of  Amurat  I.  the  plan  was  adopted  of  taking  a  fifth  part  of  all  the  prisoners 
to  form  a  new  corps  of  infantry,  under  the  name  of  Yenilcheriy  a  term  signi^'ing 
new  soldiers,  and  which  we  have  converted  into  Janizaries.  The  necessities  of  war 
produced  afterwards  another  very  politic  law,  which  embodied  with  these  troops  a 
tenth  part  of  the  children  of  Christians,  and  which  remained  in  force  till  the  reign  of 
Amurat  IV.  Under  Soliman  I.  there  were  already  161  odas,  or  companies  of  jani- 
zaries at  Constantinople,  each  of  which  amounted  to  300,  or  from  that  to  800  men. 
The  whole  body  might  then  amount* to  100,000.  At  present  none  but  Mahometans 
are  received  into  it.  Several  rich  persons  in  the  cities  get  themselves  enrolled 
among  the  janizaries,  with  the  view  of  being  more  effectually  protected,  and  enjoy- 
ing all  the  privileges  attached  to  that  body.  They  draw  no  pay,  and  obtain  an  ex* 
emption  from  all  military  duty  by  dint  of  money ;  accurate  observers  have  rated  the 
janizaries  of  Constantinople  at  a  number  varying  from  10  to  20,000  effective  men.* 
The  rest  of  the  empire  may  perhaps  contain  60,000  janizaries,  but  they  are'not  pre- 
Diseipiine.  |  pared  to  march  against  a  foreign  enemy.  That  body,  once  so  fonnidable 
to  Europe,  is  now  so  only  to  the  Christian  subjects  of  the  Turkish  empire.  The 
personal  courage  of  tlie  Turks  would  still  make  them  excellent  soldiers,  if  they 
would  deign  to  conjoin  with  it  some  knowledge  of  modem  tactics.  Attempts  have 
Tftcdes.  I  been  made,  and  are  still  making,  to  introduce  European  tactics  among 

the  Ottoman  troops  ;  but  indolence  conspires  with  pride  to  resist  the  innovation,  and 
to  frustrate  its  success. 

ThentTT.       |      TIio  Turkish  navy,  created  by  Mahomet  II.  and  rendered  formidable 
under  Selim  IV.  fell  into  decay  in  the  first  reigns  of  the  eighteenth  century.     After 
it  was  re-established,  the  Russians,  in  1770,  almost  entirely  destroyed  it     Of  late 
they  have  conceived  the  project  of  modelling  it  by  the  pattern  of  that  of  England. 
It  is  intended  to  consist  of  thirty  ships  of  the  line,  with  a  great  number  of  frigates, 
and  other  smaller  vessels,  particularly  row-gallies,  xebecs,  and  other  vessels  used  in 
the  Mediterranean.     But  they  are  manned  with  Greeks,  who,  with  a  deficiency  of 
nautical  skill  conjoin  a  strong  inclination  to  betray  the  cause  of  their  oppressors. 
Theteragiio.    |      To  all  these  departments  of  the  Turkish  government  we  must  join 
the  seraglio,  or  court  of  the  Grand  Signer,  his  sacred  retreat,  which,  however,  has 
been  more  than  once  the  scene  of  revolt,  smd  in  which  fear  and  anxiety  are  often 
concealed  in  the  arms  of  effeminate  indulgence.     Thousands  of  bostangisj  or  well 
armed  gardeners,  form  a  sort  of  guard  to  that  vast  enclosure,  filled  with  palaces  and 
gardens,  which  is  called  the  seraglio.     In  the  isolated  buildings  which  include  the 
haram,  or  the  abode  of  the  women,  some  hundreds  of  eunuchs  act  as  domestics, 
and  at  the  same  time  as  inspectors  of  a  tro'op  of  concubines,  which  is  more  or  less 
nuftierous  according  to  the  humour  of  the  sovereign,  and  among  whom  love  or  in- 
trigue may  raise  seven  to  the  rank  of  kaduneSj  or  wives  of  the  sultan.  The  eunuchs 
are  sometimes  white  men,  sometimes  black  ;  some  of  the  latter  being  from  Negro- 
land,  others  from  the  Sunda  Islands ;  strangers  to  every  sentiment  that  constitute 
human  worth,  they  succeed  admirably  in  the  arts  of  servility.     Their  head,  called 
the  ktslar-agUj  the  ordinary  confidential  servant  of  the  sultan,  often  acts  a  leading 
part  in  the  state.     These  savage  and  stupid  slaves  have  been  known  to  amass  enor- 
mous fortunes,  to  appoint  the  viziers,  and  to  hold  both  people  and  sovereign  sub- 
jected to  their  ignoble  •authority. 

•Such  is  an  abridged  view  of  the  Ottoman  empire :  Disorder  and  weakness  in  the 
different  branches  of  administration,  oppression  and  restlessness  in  the  provinces,  the 
high  ways  overrun  with  robbers,  insurgents  in  every  quarter,  neighbours  powerful  and 
ambitious,  and  no  foreign  alliance  or  support  that  can  be  depended  on^  The  cupi- 
dity of  nations  and  of  sovereigns  has  an  eye  to  the  different  provinces  of  this  misem- 
ble  empire.     The  barbarity  of  its  character  deprives  it  of  ;fll  claim  to  commiseration 


Kiedesel,  Kernarqucs  d'un  voyagcur,  etc.  p.  33r.i    Porter,  p.  154, 
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in  its  approaching  overthrow;  and,  while  it  will  shield  any  aggressor  from  the  charge 
of  injustiae,  will  conceal  the  selfish  motives  by  which  he  may  be  actuated.  The  con- 
tending interests  of  different  powers  will  prevent  Turkey  from  falling  entirely  into  the 
hands  of  any  one  foreign  invader;  and^  in  order  that  they  may  not  engage  in  recipro- 
cal contests,  they  will  probably  divide  the  spoil,  according  to  their  respective  conve- 
nience, and  their  comparative  address  in  negotiation.  Perhaps  they  will  make  a 
show  of  liberality,  by  establishing  an  independent  government  among  the  Greeks* 
It  may  be  doubted,  however,  whether  the  humanity  of  the  Greeks  can  as  yet  be 
trusted  for  the  establishment  of  an  enlightened  and  benignant  policy.  If  an  experi- 
ment of  this  kind  should  prove  unsuccessful,  it  is  easy  to  predict,  that  the  nation  must , 
abandon  political  individuality,  and  associate  herself  in  one  common  submission  with 
one  or  more  neighbours,  under  a  different  government.  The  liberal  and  humane 
wait  with  eager  expectation  for  the  total  reduction  of  the  Turkish  power.  The 
scenes  of  retaliation  on  the  part  of  the  hitherto  oppressed,  and  certainly  bigoted 
Greeks,  which  may  be  in  that  case  expected,  may  prove  equally  horrible  with  those 
which  they  have  succeeded ;  but,  with  the  existing  prospects  of  society,  they  are  not 
likely  to  become  equally  lasting,  nor  to  be  permitted  to  prosecute  the  exclusive  esta- 
blishment of  Christianity  by  inhuman  measures,  which  are  equally  repugnant  to  the 
spirit  of  religion,  and  to  the  first  indefeasible  principles  of  common  candour. 


•fl  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places  of  Turka/  in  AsiOy 

according  to  the  best  observations. 


Names  of  the  places. 


Coasts  of  the  Ruxine, 
Trebisond      .... 

Ideni 

Ounieh 

Mouths  of  the  Halys    . 

Sinope       

Idem 

Cape  Keremp6  .  .  . 
Inichi  (Elichi)  .  .  . 
Amassero  .... 
Eregli 


Remainder  of  Asia  Minor, 
Island  Marmora,  eastern 

point      .     .     .     .     . 
Castle  of  the  Dardanelles 

iri  Asia 

Tenedos,  N.  E.  point   . 
Cape  Baba      .... 

Brusa 

Akhissar 

Smyrna 

Smyrna 

Scio,  town       .... 
Chora  (Isle  of  Samos) 
Rhodes  (harbour) 
Idem 


N.Lat. 


deg.  min. 
41   2 

41   2 

• 

41  32 

42  2 
42  2 
42  5 
42  0 
41  46 
41  17 


J^ong.  R.  of 
London. 


•ee. 

0 

41 

• 

52 
16 
17 
30 
26 
3 
51 


deg.  min. 
39  43 


40  37  0 


Idem  .... 

Cape  of  Chelidonia 


40 
39 
39 
40 
39 
38 
38 

38 
37 
36 
36 

37 
36 


9 
51 
30 
7 
5 
28 
28 

23 
42 
26 
28 


37 
15 
15 


39 
37 
36 
35 
35 
33 
33 
32 
31 


36 

19 

11 

7 

8 

6 

56 

21 

27 


lee. 
45 

30 
37 
45 
'12 
15 
15 
30 
31 
20 


Authorities. 


27  25    15 


26 
25 

25 


2  28 


10 

55 

7 

27 

24 

0 

30 


27 
24 
24 


15 
53 
51 
58 
48 
44 
53 


45 
0 
40 
27 
15 
45 
38 


Beauchamp. 

Connaissahce  des  Terns. 

Beauchamp. 

Idem. 

Connaissance  des  Tems. 

Beauchamp. 

Idem. 

Idem. 

Idem. 

Idem. 


50     0 

13   25 


28    12   30 


SO   20   25 


D.Galiano,Connaissance  des  Terns 

Idem. 
Idem. 
Idem. 
Seetzen,  Zach*s  Correspondence. 

Idem. 

D.  Galiano. 

Triesnccke,  Archives  of  Lichtcn 
stern. 

Seetzen. 

Idem. 

Niebuhr,  Correspondence  of  Zach. 

De  Chazelles,  member  of  the  aca- 
demy of  sciences,  1761. 

Greaves,  Philos.  Trans.  XV. 

Galiano.  - 
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Table  conlmueJ* 


Names  of  the  plaeei. 


CoaBt9  qf  the  Euxine, 

Angora 

Kutaieh 

Karahissar  (Aphioon)  . 

Konieh 

Malatiah 

Merasche 

Cyfiru9, 
Cape  St.  Andrew     .     . 
Larcana  (the  castle) 
Larcana  (the  castle) 


dc!|p»  rain*  icc* 

39   31  0 

39  25  0 

38  46  0 

37  52  0 

35   11  0 

35     6  0 


35  36  30 
34  54  30 
34  56  54 


Nicosia      .     . 
Limasol     .    . 
Bafia  (harbour) 
Cirigna      •     . 


Syria, 
CapeCanzir  . 
Latakia  .  . 
Tripoli  .  • 
Cape  Blanc  . 
Aleppo      .    . 


Idem 

Jerusalem  (Convent  of 

Terra  Sancta)      .     . 

Idem 

Country  of  the  Eufihratea, 

Erzroom 

Diarbekir  ..... 

Idem 

Idem 


Merdin      .    .    .    . 

M089Ul        .... 

Bagdad      .... 

Idem 

Idem 

Hilleh  or  Babylon    . 
Idem 


Basra  or  Bassora 


N.  Lat. 


I 


de^.  miiia  tec* 
32  41  42 

29  52  15 

30  21  35 
32  40  15 
40  54  45 
40  4  15 


34  31  45 
33  40  45 
33  47  45 


35  13  14 

34  12  14 

34  46  34132 

35  25  0 


36  17  50 

35  32  30 
34  26  26 
33  11  30 

36  11  30 


36  II  33 

31  47  46 
31  48  0 


39  58  35 
37  54  0 
37  55   30 


37  18  48 
36  20  30 
33  19  50 
33  19  54 
33  20  4 
33  34  0 


[30  30     2 


Long.  E.  of 
London. 


Authorities. 


33  26  45 

32  50  45 
18  45 

33  21  45 


35  40  15 
35  44  \5 
35  44  20 

35  7  15 
37  12  24 


35  41  25 
35  29  15 


41  36  0 
39  20  15 

.   • 
39  51  50 


44  24  45 


54  13  30 
44  24  42 


Ephem.  G6ogr.  XV. 

Nicbuhr.  Pococke. 

Idem. 

Idem. 

Schillinger  (doubtful.) 

Idem.  (id.) 


Galiano. 

Idem. 

Unpublished  Travels.      Connais- 

sance  des  Terns.  181 1,  p.  205. 
Idem. 
Idem. 
Idem. 
Idem. 


D.  Galiano. 

Idem. 

Idem. 

Idem. 

Simon)  calculated  by  Monnif  r  and 
Triesnecker,  see  Zach's  corres- 
pond. 

Niebuhr. 

Seetzen. 

Paultre,  map  of  Syria. 

I 
t 

Beauchamp. 

Simon,  calculated  by  Monnier.* 

Niebuhr. 

Simon,  calculated  by  Tricsnecker, 

inZachV.  316. 
Niebuhr. 
Idem. 

Beauchamp,  Mem.  Acad. 
Simon. 

Niebuhr.  : 

Beauchamp,  Mem.  Acad.  | 

Beauchamp,  calculated  !>y  Tries-J 

necker,  Ephem.  Vindoh.   1800 

p.  397. 
Niebuhr. 


.  ,.*  ^°™P**^  ^*^^  bach's  Correspond,  iil.  571,  where  the  observation  of  Simon  is 
bushed  according  to  the  Philosoph.  Trans. 
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BOOK  XXX. 

ARABIA. 

Arabia  is  a  sort  of  peninsula,  occupying  a  position  intermediate  be-  |  SHoAtion. 
tween  tlie  rest  of  Asia  and  Africa.  Its  south-east  boundary  forms  a  part  of  the  shore 
of  the  Indian  ocean.  On  the  opposite  side  it  is  bounded  by  Syria,  a  comparatively 
narrow  strip  of  country,  by  which  it  is  separated  from  the  Mediterranean.  On  the 
north-eaSt,  its  variable  limits  follow  very  much  the  course  of  the  Euphrates.  From 
Persia  it  is  separated  by  the  Persian  Gulf.  From  Egypt  and  Abyssinia  in  Africa, 
by  tlie  Arabian  Gulf  or  Red  Sea. 

This  position  renders  Arabia  a  sort  of  centre  to  the  old  continent.  Sometimes  it 
has  offered  a  commercial  route  and  intermediate  emporium,  by  which  the  most  dis- 
tant nations  have  been  connected  in  their  transactions.  At  other  times  it  has  bred 
in  its  bosom  revolutions  by  which  the  affairs  of  mankind  have  been  overturned  The 
shades  of  antiquity  conceal  every  thing  that  relates  to  the  consanguinity 
of  the  Arabs  with  the  Assyrians  and  Phenicians ;  a  consanguinity  indi- 
cated, however,  by  the  mutual  analogies  of  their  language ;  nor  are  we  acquainted 
with  any  particulars  of  the  conquests  of  the  ancient  kings  called  Tobba^  or  the  power 
of  the  Homeriies,  the  princes  of  the  country  of  Himiar.  *In  the  books  of  Moses  and 
of  Job  an  interesting  picture  is  given  of  that  patriarchial  species  of  civilization,  of 
which  the  manners  of  the  Arabs  to  this  day  bear  the  indelible  impression.  Accord- 
ing to  some,  Alexander  the  Great  intended  to  make  Arabia,  or  some  situation  on  its 
confines,  the  seat  of  his  mighty  empire.  The  fleet  of  Nearchus  was  prepared  to 
make  the  circuit  of  this  country,  when  the  death  of  the  conqueror  terminated  all  his 
magnificent  designs.  Under  the  Ptolemies^  as  well  as  under  the  Roman  government, 
Egypt  received  from  the  Arabians,  by  the  Red  Sea,  large  quantities  of  valuable  ar- 
ticles, which  were  considered  as  the  productions  of  Arabia  Felix.  It  was  ifterwards 
learned  that  the  finest  spices,  the  ivory,  and  the  murrhine  vases,  came  from  India, 
Caramania,  and  Serica;  but  nothing  could  efface  the  brilliant  idea  which  had  been 
formed  of  Arabia.  A  general  of  Augustus  made  an  attempt  to  penetrate  the  country 
of  the  wealthy  Sabai.  Arabia  was  defended  by  its  deserts,  and  was  then,  as  it  is 
now,  divided  into  several  small  states,  which  enjoyed  a  prosperous  commerce. 

The  cities,  the  temples,  and  the  palaces  of  the  Arabians  were  embellished  with 
the  precious  metals  which  the  Romans  and  the  Persians  had  given  them  in  exchange 
for  spices,  balm  of  Mecca,  incense,  precious  stones,  and  murrhine  vases,  while  the 
Arabians  bought  no  foreign  articles  for  their  own  consumption.  The  art  of  naviga- 
tion was  as  yet  low.  The  riches  of  India,  and  probably  also  of  tlie  eastern  coast  of, 
Africa,  were  brought  to  their  country  in  wretched  canoes.  Between  the  sailing  of 
their  fleets  and  their  return,  an  interval  of  five  years  elapsed.  It  was  only  in  the  first 
century  of  our  era  that  the  monsoons  were  understood,  and  the  navigation  of  the 
high  seas  rendered  practicable.  Such  was  the  kind  of  civilization  of  the  ancient 
'  Arabians,  the  subject  of  raving  eulogiums  among  some  modem  writers.  At  an  early 
period,  however,  Arabian  colonies  appear  to  have  been  settled  extensively  in  Africa 
and  in  India. 

Arabia  still  flourished  in  trade  and  opulence,  when,  in  the  sixth  century  of  the 
Christian  era,  Mahomet  made  it  the  scene  of  a  political  and  religious  |  Mahomet, 
revolution.  This  country,  the  first  seat  of  a  fanatical  and  conquering  sect,  soon  be- 
came the  mistress  of  the  finest  part  of  the  old  continent.  The  victorious  standard 
of  the  Crescent  was  raised  on  the  cold  mountains  of  Tartary,  and  in  the  burning 
8|mds  of  Ethiopia.  Its  dominion  extended  from  Spain  to  the  Molucca  islands,  per- 
hUps  even  to  the  Archipelago  of  the  Carolines,  'f  o  the  south,  it  went  beyond  Mo- 
zambique and  Madagascar. 

The  Arabians  have  avoided  the  fate  of  other  conquering  nations,  that  of  be* 
conquered  in  their  turn.     They  still  enjoy  their  ancient  independence.     But  1 
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have  no  more  Avicennas,  Abul-Pharagiusesy  or  Edrisis.  They  have  reverted  to  thai 
low  degree  of  civilization  from  which  the  keen  and  comprehensive  genius  of  Maho- 
met had  drawn  them,  by  uniting  them  into  one  state.  Divided  at  the  present  daj 
among  many  sovereigns,  weak,  and  haras^d  by  a  number  of  petty  tyrants,  Arabia 
no  more  presents  to  the  view  of  the  universe  those  magnificent  courts  of  the  caliphs, 
at  which  genius  and  learning  found  such  generous  protection,  and  to  which  the  Eu- 
ropeans, in  a  comparatively  rude  state,  appUed  for  the  rules  of  the  fine  arts,  and  the 
models  of  luxury. 

TheAwigMi  I  The  first  object  to  be  considered  in  the  description  of  the  Arabian  ter- 
Onift.  I  ritories,  is  the  nature  of  the  two  gulfs  which  form  its  eastern  and  west- 

em  boundaries.  The  Persian  Gulf  is  formed  by  a  simple  continuation  of  the  banks 
of  the  Euphrates.  The  Arabian  Gulf,  commonly  called  the  Red  Sea,  occupies  a  deep 
cavity  which  receives  no  river.  Thus  it  presents  to  those  who  indulge  a  rage  for  hjrpo- 
thesis  Ihe  appearance  of  an  ancient  strait  which  once  united  the  Indian  Ocean  and  the 
Mediterranean,  and  which  has  been  subsequently  filled  up  at  its  northern  extremitj. 
Strabo  has  compared  its  shape  to  that  of  a  broad  river.  Both  of  these  gulfs  are  filled 
with  sunk  rocks,  sand  banks,  and  small  islands,  and  allow  but  little  space  for  a  firee 
Frataiiiof  and  safe  navigation.  The  north-east  monsoon,  which  prevails  from  the 
windc  |5^jj  ^f  October  to  the  16th  of  April,  renders  the  entrance  of  that  sea 

easy,  which  is  impossible  during  the  opposite  monsoon.  These  periodical  winds 
have  great  influence  on  the  height  of  the  tides,  so  that  the  extreinity  of  that  ann 
which  divides  Suez  from  Arabia  may  sometimes  be  passed  on  foot*  in  the  Per^n 
Gulf  the  north-west  winds,*  sometimes  interrupted  by  storms  from  the  south-west, 
prevail  from  October  to  July.f  The  south-east  winds,  which  prevail  during  the  rest 
of  the  year,  favour  the  entrance  of  vessels  into  this  gulf;  they  bring  with  them  tn 
extreme  humidity.  The  tides  and  medium  level  of  the  gulf  are  subjected  to  great 
variation  from  the  influence  of  the  winds.;|;  The  shores  of  both  gulfs  principally 
consist  of  shell  limestone  rocks.  Their  bottoms  are  covered  with  a  carpet  of  green- 
ish coral ;  In  calm  weather  the  bottom,  when  it  comes  into  view,  is  not  unlike  a  series 
of  verdant  submarine  forests  and  meadows,  and  thus  even  affords  an  agreeable  con- 
trast with  the  gloomy  uniformity  of  arid  and  sandy  country  by  which  it  is  encircled.§ 
The  coral  of  these  seas  is  inferior  in  quality  to  that  of  the  Mediterranean.  ||  The 
beautiful  fuci  attracted  the  admiration  of  antiquity, IF  and  procured  for  the  Arabian 
gulf  the  name  of  Bahv'Sooph  in  Hebrew,  i.  e.  ihe  sea  of  alga.  That  of  the  Red  Sea, 
which  was  applied  by  the  Greeks  to  all  the  seas  round  Arabia,  seems  to  be  den\'ed 
from  Edom  or  Idumea,  which  also  signifies  red.  The  wide  plaips  skirting  these 
gulfs  appear  to  have  been  under  water  at  a  period  comparatively  recent.  That  which 
is  called  the  plain  of  Tehama,  runs  only  along  the  eastern  shore  of  the  Arabian  gxilf, 
whereas  the  Persian  gulf,  has  on  the  north  the  plain  of  Chaldea  and  Mesopotamia, 
in  the  same  direction  with  the  gulf  itself.  Nowhere,' says  Pliny,  are  the 
depositions  from  rivers  more  perceptible  than  at  the  mouths  of  the  Eu- 
phrates.** The  strait  of  Ormuz  is  not  so  narrow,  nor  so  encumbered  with  islands, 
as  that  which  justly  bears  the  name  of  Bab-el-^nandehj  (erroneously  written  Babel* 
mandel,)  "  the  Gate  of  Misfortune,"  or  the  "  Strait  of  Shipwrecks."  We  shall  take 
another  occasion  to  describe  the  islands  of  these  seas ;  but  we  may  here 
remark,  that,  in  several  parts  of  the  Persian  gulf,  and  particulariy  near 
the  islands  of  Baharein,  fresh  springs  rise  in  the  middle  of  the  salt-water,tt  ^<^  *h«t 
the  Arabian  gulf  contains,  in  tlio  island  of  Djcbel-Tar,  a  volcano  which  appears  to 
Mounuim.  |  bc  extinguished.  The  principal  chain  of  mountains  of  Arabia  nwB 
nearly  parallel  with  the  Red  Sea,  at  a  distance  of  from  thirty  to  eighty  miles.  It 
increases  in  elevation  as  it  extends  southward,  and  it  seems  certam  that  it  is  conti- 
nued in  a  line  parallel  to  the  shore  of  the  Indian  ocean,  as  far  as  Oman.  This  e^ain 
prob&bly  contains  some  mountains  of  great  elevation.     The  pilgrims,  in  travelling 

•  Niebuhr,  Description  de  1' Arabic,  ii.  303,  &c.  Paris  edition.  * 
t  IVApres  de  Mannevilleltc  Neptune  Oriental,  Instructions,  p.  C4. 

*  Ktzwyny,  Antholog.  Arab,  de  Wahl,  p.  192.     Arrian,  Peripl.  mar.  Erythe,  p.  14,  73, 74. 
^  ForskaK  Descrip.  anim.  p.  152.  B  Plm.  xxxil  2. 

Artemid.  apud  Arab.  Strab.  Diodor.  Ui.  Plin.  xiii.  25. 

^^n-  VI.  27.  I  j  lYcs,  i.  360.  Niebuhr,  ii.  189. 
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from  Damascus  to  Mecca,  perceive  at  a  distance  of  two  days'  journey,  Mount  Sha- 
hak,  rising  like  a  tower  in  the  midst  of  the  plain.*  The  interior  of  Arabia  is  pro- 
bably a  higli  plain,  inclining  towards  the  Persian  gulf.  A  great  proportion  of  it  is 
occupied  by  extensive  deserts.  But  these  deserts  are  separated  by  small  mountain- 
ous Oases,  which  seem  to  form  a  continued  line  from  the  southreaat  of  Palestine  to 
Om'^n. 

All  the  rivers  of  Arabia  are  more  or  less  a  sort  of  occasional  torrents.  In  Ara- 
bic they  receive  the  common  name  of  Ooadi.  The  dryness  of  the  Arabian  soil  is 
almost  proverbial ;  but  a  Turkish  geographer  tells  us  that  the  Nedjed,  the  interior 
plateau  of  Arabia,  contains  some  lakes.f  Strabo,  an  eye  witness,  also  mentions 
lakes  which  are  formed  by  rivers. 

Arabia  partakes  of  the  climate  of  northern  Africa.  The  mountains 
of  Yemen  are  moistened  with  regular  showers  from  the  v^iddle  of  June 
till  the  end  of  September;  but  even  then  the  sky  is  seldom  overcast  for  twenty-four 
hours  together.  During  the  rest  of  the  year  scarcely  a  ploud  is  to  be  seen.  At 
Maskat,  and  in  the  mountains  of  Omin,  the  rainy  season  commences-  in  the  middle 
of  November,  and  continues  till  the  middle  of  February.  In  the  plains  of  the  king- 
dom of  Yemen  a  whole  year  somelimes  passes  without  rain.  In  July  and  August, 
tlie  thermometer  rises  at  Moka  to  98**  of  Fanrenheit*s  scale,  while  at  Sana,  in  the 
mountains,  it  only  reaches  85°.  In  this  last  district  it  sometimes  freezes,  though 
rarely. J     Edrisi  mentions  mountains  in  which  it  freezes  even  in  summer. 

It  is  in  the  desert  bounded  by  Bassora,  Bagdat,  Haleb,  and  Mecca,  |  Hot  wind*, 
that  the  hot  wind  is  most  dreaded,  which  is  known  by  the  name  of  Samoomy  Samiel, 
and  other  analogous  terms  varied  by  the  different  dialects  .  of  the  Arabs.  It  blows 
only  during  the  most  intense  summer  heats.  The  Arabs  of  tlie  desert,  being  accus- 
tomed to  an  atmosphere  of  great  purity,  are  said  to  perceive  the  samoom  by  its  sul- 
phurous odour  before  it  reaches  them.  Its  approach  is  also  indicated  by  a  redness 
in  that  quarter  of  the  atmosphere  from  whence  it  comes.  'VVhen  it  approaches,  the 
Arabs  lie  Hat  on  the  ground,  and  even  the  animals  hold  down  their  heads.  Those 
who  are  rash  enough  to  face  it  are  suddenly  suffocated,  and  their  bodies  are  observed 
to  be  greatly  swollen,  a  phenomenon  imputed  by  the  Arabs  to  the  operation  of  a 
subtle  poison  which  it  comnmnicates.  The  arid  deserts  of  Arabia  have 
discouraged  naturalists  from  exploring  them ;  yet  there  are  numerous 
mountainous  Oases  shaded  with  -date  trees,  and  other  palms,  which  might  deserve 
to  be  visited.  The  sandy  plains  produce  the  same  plants  as  northern  Africa.  They 
are  chiefly  of  the  saline  and  tlie  succulent  kind,  such  as  various  species  belonging  to 
the  genera  mesemhryanthemumf  aloe,  euphorbium,  stapelia,  and  salsola.  They  serve 
to  alleviate  the  thirst  of  the  camel,  and  present  exhilarating  objects  to  the  traveller 
iri  the  painful  journeys  of  the  caravans. 

The  sea-shores  wear  a  richer  and  more  varied  aspect.     The  nume- 
rous rivulets  descending  from  the  mountains  maintain  along  their  banks 
an  agreeable  verdure.     The  plants  native  to  the  sand  in  the  neighbourhood  of  the 
sea  are  in  their  nature  the  same  with  those  of  the  deserts.     But  the  banks  of  the 
rivers,  the  valleys,  and  the  plains,  enjoy  a  fertility  which  forms  a  complete  contrast 
with  the  aridity  of  the  mountains.     Many  of  the  plants  of  Persia  and  India,  cele- 
brated for  their  beauty  or  their  usefulness,  have  been  always  indigenous  also  in  this 
country.     Such  are  the  tamarind,  the  cotton  shrub,§  the  banana  or  Indian  fig,  the 
sugar  cane,  II  a  species  of  nutmeg,1T  the  betd,  and  all  sorts  of  melons  and  pumpkins. 
Thechiefboastof  Arabia  consists  in  two  valuable  ligneous  species.  The  I  Theeoifee 
one  is  the  coffee  shrub,  the  Coffea  Jlrahica;  the  other,  the  balm  tree,  |  *™'*' 
or  Amyris  opohaUamum,     The  balm  of  Mecca,  the  produce  of  this  last,  I  Balm  of 
is  the  most  fragrant,  and  sells  at  the  highest  price  of  all  the  gum-resins.  |  *•****• 
The  coffee  plantations  are  cultivated  in  terraces  on  the  western  side  of  the  great 

•  Seetzen,  Rach's  Correspondence,  xviii.  389. 

t  Hadji-Khafab,  Djehan  Nuroa,  p.  1298.  Tard.  M. 

#  Niebuhr,  t.  i.  p.  5,  &c.    Cloupet  in  the  Annales  des  Voyages,  x.  179. 

^  Plin.  xix.  1.  Comp.  xii.  10.  |  Strabo,  xvi.  S35, 539,  (ed.  Atreb.)  Plin.  xii.  8. 
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mountains  of  Yemen.  A  great  deal  of  coffee  is  to  be  found  in  the  provinces  of 
IIai*hi(l,  or  Bekil,  of  Kataba  and  of  Yafa ;  but  the  climate  of  the  departments  of 
Oudden,  of  Koosma,  and  of  Djebi,  is  the  most  favourable  to  it,  and  yields  it  both 
of  better  quality  and  in  great  abundance.  We  are  told  that  the  Arabians  have  pro- 
hibited, under  the  severest  penalties,  the  exportation  of  this  plant,  and  that  the 
Dutch,  French,  and  English,  have  notwithstanding  found  means  of  transferring  it 
to  their  colonies  ;  but  the  coffee  of  Yemen  still  preserves  its  superiority.  The  Ara- 
bians say  that  they  originally  obtained  it  from  Abyssinia :  perhaps  it  was  in  that 
country  that  the  use  and  cultivation  of  this  article  were  first  discovered, 
ineeiue.  |  In  ancient  times,  Arabia  was  not  less  celebrated  tor  incense  than  for 
gold ;  but  the  incense  which  the  northern  nations  procured  from  Arabia  Felix  was 
not  wholly  the  produce  of  that  country.  That  which  is  cultivated  in  the  south-east 
part  of  Arabia,  in  the  neighbourhood  of  Reshein,  Dafar,  Merbat,  Hasek,  and  above 
all,  in  the  province  of  Shahr,  is  only  the  kind  called  liban  or  olibanum  by  the  Ara- 
bians, the  quality  of  whi9h  is  very  inferior.  The  soil  of  the  mountains  where  the 
incense  grows  is  of  a  clay  texture,  and  impregnated  with  nitre.  The  Arabians  pro- 
cure several  sorts  of  incense  from  Abyssinia,  from  Siam,  Sumatra,  and  Java.  This 
is  exported  by  them  in  great  quantities  to  Turkey ;  and  the  sgiallest  of  the  three 
kinds  of  benzoin,  sold  by  the  traders,  is  more  valued  than  the  olibanum  of  Arabia,* 
Different  trees  There  are  some  groves  or  thickets  on  the  mountains  of  Arabia,  but 
and  pUnt».  j^  forcsts  properly  so  called  are  to  be  found.  In  the  order  of  palms, 
Arabia  possesses  the  date  tree,  the  cocoa,  and  the^  fan-leaved  palm.  Among  other 
trees,  natural  or  cultivated,  are  to  be  distinguished  the  fig,  the  orange,  the  plantain 
or  banana,  the  almond,  the  apricot,  the  acacia  vera,  (from  which  gum-arabic  is  ob- 
tained,) the  sensitive  plant,  and  others  of  the  mimosa  tribe.  The  fruit  of  the  quince 
tree,  and  the  vine,  is  enjoyed  in  perfection.f  Among  the  shrubs  and  the  plants,  the 
Ricinua  communis,  (the  castor  oil  plant,)  and  senna,  both  employed  in  medicine,  are 
worthy  of  mention :  also  the  Gomphrc&na  globosa,  or  globe  amaranth  ;  the  while 
lily,  and  the  large  Pancratium,  all  of  distinguished  fragrance  ;  the  aloe,  but  inferior 
to  that  of  Socotora ;  the  styrax,  and  the  sesamum^  wliich  supphes  the  place  of  the 
olive.J 

Agricaiturf.  |  Wheat,  Turkey  corn,  and  doura,  cover  the  plains  of  Yemen,  and  of 
some  other  fertile  parts  of  the  countiy.  The  horses  are  fed  on  barley,  and  the  asses 
on  beans.  Indigo  is  also  planted,  and  a  plant  which  affords  a  yellow  dye  called 
ouars,  which  is  exported  in  large  quantity  from  Moka  to  Oman,  and  the/otia„wiuch 
is  employed  as  a  red  dye.  The  plough  is  of  a  simple  construction.  Mattocks  and 
pick-axes  are  used  instead  of  spades.  The  principal  cares  of  agriculture  consist  in 
managing  the  distribution  of  the  water  for  irrigation,  which  proceeds  from  rivoilets, 
wells,  or  pools.  In  harvest,  the  corn  crop  is  pulled  up  by  the  roots,  and  the  hay  is 
cut  down  with  a  sickle.  § 

The  camel  has  justly  been  called  a  living  ship,  without  which  the  Arab 
could  not  cross  the  seas  of  sand  with  which  his  country  is  covered. 
Pliny  and  Aristotle  have  given  an  exact  description  of  the  only  two  distinct  species 
of  this  genus  which  are  known.  The  one,  which  is  used  in  great  numbers  in  Arabia, 
Egypt,  and  all  the  northern  half  of  Africa,  has  only  one  hump,  and  was  called  by 
these  writers  the  camel  of  Arabia.  The  other,  which  is  found  in  Persia,  in  the  south 
of  Russia,  and  in  Bucharia,  or  the  ancient  Bactriana,  has  been  called  the  camel  of 
Bactriana.  But  among  the  varieties  of  the  Arabian  species,  that  which  is  best 
adapted  for  carrying  burdens  is  distinguished  from  that  which  is  fitted  for  running. 
Diodorus,  Strabo,  and  Isodorous,  in  speaking  of  this  last,  distinguished  it  by  adding 
the  appellative  dromas,  or  runner,  to  the  Greek  noun  for  camel.  This  term  has  been 
converted  by  the  Europeans  into  dromedary,  which  they  have  errone- 
ously extended  to  all  that  species  which  is  called  the  Arabian,  and  is  dis- 
tinguished by  its  single  hump.  The  Arabian  nouns  hadjin  and  raguahil  seem  to 
apply  to  the  two  distinct  races  of  this  species,  the  former  being  destined  for  carriage 

'  c/^^"^**' ''  ^^-'  t  La  Roquc,  Voyage  d'Arabic,  %68. 

^^^^^-  ^-  ^'  4  Niebuhr,  i.  213,  jgq. 
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and  the  latter  for  running.     The  word  bacht  is  the  term  for  the  Bactrian  camel.* 
The  Arabian  and  Bactrian  species  are  capable  of  producing  a  mixed  breed,  but 
'  it  is  not  certain  if  this  is  capable  of  propagating  its  kind. 

The  oxen  of  Arabia  have  generally  a  hump  on  their  back  like  those  of 
Syria.  In  western  Nedged,  butter  is  used  instead  of  oiLf  We  are  not 
particularly  informed  about  the  breed  of  sheep;  they  have  a  thick  and  broad  tail, 
which  they  are  said  to  drag  behind  them  on  a  small  carriage ;]{:  but  their  wool  seems 
to  be  coarse,  and  their  flesh  none  of  the  most  delicate.  The  wild  goat  is  found  in 
the  mountains  of  Arabia  Petrsea.  The  other  animals  are  the  jackal,  the  hysena,  dif- 
ferent apes,  the  jerboa  or  rat  of  Pharaoh,  antelopes,  wild  oxen,  wolves,  foxes,  wild 
boars,  and  the  great  and  little  panther.  A  degree  of  respect  bordering  on  adora- 
tion is  paid  to  a  bird,  which  is  a  sort  of  thrush,  which  com^s  every  year  from 
eastern  Persia,  and  destroys  the  locusts,  the  deadly  enemies  of  all  vegetation.  The 
esculent  locust  is  fbund  here,  and  is  esteemed  a  delicacy.  §  As  for  birds,  |  fiMf. 
the  plains  are  peopled  by  the  partridge,  the  woods  by  the  guinea  fowl,  and  the  moun- 
tains by  the  pheasant  The  ostrich  is  not  unknown  in  the  deserts.  AH  the  coasts 
abound  with  fish.  That  on  the  south  east  produces  the  shell  called  pinna  marinay 
with  its  shining  byssus,||  and  immense  quantities  of  sea  turtle,  whic^  |  Tunkt. 
form  a  chief  article  of  subsistence  to  whole  tribes.  Land  turtles  abound  in  Arabia', 
and  form  the  food  of  Christians  during  Lcfnt  and  other  fasts.  There  is  a  small  ser- 
pent called  badtany  distinguished  by  white  blotches,  which  is  of  a  highly  venomous 
nature,  its  bite  being  followed  by  sudden  death.  The  large  lizard,  or  guaril,  found 
here  is  said  to  equal  the  crocodile  in  strength.lF 

We  miist  not  forget  the  horses,  which  are  the  glory  of  Arabia.  They  |  Homt. 
are  divided  into  two  classes,  the  kadishi  or  common,  and  the  kci^hlant,  or  noble  kind, 
which  are  considered  as  sprung  fVom  the  breed  of  Solomon,  and  of  which  the  gene- 
alogy has  been  preserved  in  the  country  for  two  thousand  years.  The  greatest  care 
is  taken  to  preserve  the  purity  of  the  race.  They  are  capable  of  sustaining  great 
fatigue,  can  pass  entire  days  without  eating,  and  make  an  impetuous  charge  on  an 
enemy.     The  best  are  bred  by  the  Bedouins  in  the  northern  deserts. 

This  country  also  possesses  an  excellent  breed  of  asses,  which  are  |  Ajiei. 
sold  high,  and  have  qualities  similar  to  those  of  the  mule.  In  Yemen  the  soldiers 
perform  their  patroles  on  asses,**  and  every  military  service  in  which  parade  is  not 
an  object  They  are  also  employed  by  the  Mahometan  pilgrims  in  their  long  and  pain- 
ful journey  to  Mecca.  Niebuhr  reckons  the  progress  which  the  Arabian  asses  make 
in  a  half  hour  at  1750  paces,  double  those  of  a  man.  The  large  Arabian  camels 
make  775,  and  the  smaller  ones  500.  The  trot  of  the  camel  is  harsh  and  disagree- 
able. 

According  to  Niebuhr,  Arabia  neither  contains  mines  of  gold  nor  sil-  |  Mioenic 
ver,  though  a  small  quantity  of  the  latter  metal  is  contained  in  the  lead  obtained 
from  the  province  of  Om&n.     There  are  iron  mines  in  the  district  of  Saad6  in  the 
north  of  Yemen,  but  the  iron  which  they  3aeld  is  brittle.     The  onyx  is  found  in  Ye* 
men.     The  agate  called  the  moka-stone  comes  from  Surat,  and  the  finest  cornelians 
are  brought  from  the  gulf  of  Cambay.tt     Niebuhr  denies  that  Arabia  produces 
any  precious  stones,  and  maintains  that  they  are  all  brought  from  India.     But 
the  positive  and  unanimous  testimony  of  the  ancients  will  not  permit  us  to  doubt 
of  the  former  wealth  of  the  Arabian  mines. JJ     The  country  is  in  itself    Ancient  goM 
vast,  and  there  is  no  reason  whatever  for  refusing  our  assent  to  these     °**'"^ 
accounts.     It  was  in  the  mountains  of  Yemen  that  mines  of  gold  were  formerly 
worked ;  sometimes  it  was  found  in  the  body  of  the  rocks,  at  others  in  loose  nodules 

*  Bochart^  Hierozoicuro,  Kb.  ii.  c.  4.  t  Strabo,  zri.  537, 


tt  Niebuhr,  i.  197. 

U  Job,  ch.  28.  y.  45.  Abulfedae,  Arabia,  edit  Gagn.  p.  45.  Teipbaacb,  excerpta  de  geiiimi< 
edit.  Rau.  p.  S6, 102. 
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on  the  surface.  Rock  salt  is  still  worked  near  LoheYa,  and  in  several  other  places. 
The  town  of  Gerra  in  the  Pernian  Gulf  was  entirely  built  of  this  substance.  The 
aromatitesj  or  aromatic  stone  of  the  ancients,*  is  probably  amber,  -and  the  iSmoro^- 
du8  chalosy  or  inferior  emerald,  which,  according  to  Pliny,  was  used  as  an  ornamental 
stone  in  the  walls  of  houses,  was  probably  dialla^e.t  Niebuhr  observed  in  Yenaen 
five-sided  columns  of  basalt,  blue  alabaster,  selenite,  and  various  spars. 
Dirinoiu.  |  We  uow  proceed  to  examine  Arabia,  as  divided  into  j^rovinces.  By 
the  ancients  this  country  was  divided  into  three  unequal  portions :  Arabia  Petnea,  a 
small  province  situated  between  Egypt  and  Palestine,  at  the  northern  extremi^  of  tlie 
Red  Sea ;  Arabia  Deserta,  which  extended  towards  the  Euphrates,  and  towards  the 
centre ;  and  Arabia  Felix,  which  comprehended  the  remainder.  '  The  modem  divi- 
sions, as  given  by  Niebuhr,  are  quite  different.  The  series  of  deserts  in  the  centre 
forms  an  extensive  province  called  Nedjed.  Hedjas  is  on  the  shore  of  the  Red  Sea, 
a  little  north  of  the  middle  of  its  length,  and  contains  Mecca  and  Medina.  Yemen 
is  to  the  south  of  this,  extending  to  the  straits  of  Bab-el-mandeb.  Hadramaut  lies 
along  the  shore  of  the  Indian  Ocean.  Oman  is  at  the  entrance  of  the  Persian  Golf, 
and  Lahsa  or  Hajar  occupies  the  western  shore  of  that  gulf. 

The  small  peninsula  formed  by  the  gulfs  of  Ailah  and  Suez,  attracts 
the  attention  of  travellers  by  its  ancient  celebrity.  There  is  nothing  at 
all  interesting  in  the  town  of  AOah,  which  gives  its  name  to  the  eastern  gul^  nor  m 
that  of  Karak,  which  lie§  on  the  south  of  the  Dead  Sea,  nor  in  the  hari^ur  of  £1 
Tor.  Mount  Sinai  is  an  enormous  mass  of  granite  rocks  with  a  Greek  convent  at 
the  bottom,  called  the  convent  of  St.  Catharine.  It  is  the  highest  summit  <^a  chain 
of  mountains,  called  by  the  Ambians  Djebbel  Moosa,  and  which  requires  a  joumey 
of  several  days  to  go  entirely  round  it.  This  chain  is  partly  composed  of  sand-stoae. 
It  contains  several  fertile  valleys,  in  whioh  are  gardens  which  produce  grapes,  P^^^ns 
dates,  and  other  excellent  fruits.  These  are  taken  to  Cairo,  where  they  are  soM  at 
a  high  price  ;  but  the  general  aspect  of  this  peninsula  is  that  of  a  frighful  sterility. 
It  is  the  favourite  soil  of  the  rose  of  Jericho,  the  bitter  apple,  and  apocynum  or  dog's 
vcKetftikm.  |  bane.  There  are  also  different  ligneous  shrubs,  such  as  the  acacia  rerv, 
or  Egyptian  thorn,  which  furnishes  gum-arabic,  a  substance  oflen  used  as  food  in 
cases  of  necessity  ;|  the  tamarind  tree,  from  which,  in  the  months  of  June  and  Jidy, 
a  mild  aromatic  gum  exuded,  supposed  to  be  the  manna  of  the  Scriptures,§  and  stifl 
called  in  that  country  el-mann^  also  the  ban,  or  BaUmtis  myrepsica^  from  whick  a 
much  esteemed  oil  is  obtained.  ||  The  caper,  the  rose-laurel  {neriwm^)  the  cotton 
plant,  and  various  other  shrubs,  form  scattered  tufts  of  verdure  in  the  midst  of  tiie 
dark  rocks  of  granite,  jasper,  and  sienite,  and  in  plains  covered  with  sand  and  pei^ 
bles.  The  few  Arabs  who  wander  in  this  desert  seem  to  lead  very  abstemious  livea. 
They  have  opportunities,  however,  of  hunting,  as  gazels  and  other  sorts  of  game  are 
to  be  found  in  considerable  number. IT  The  coasts  of  this  peninsula  are  lined  widi 
ooral  reefs,  and  covered  with  innumerable  organic  petrifactions. 

Sacred  history  and  tradition  have  given  Sinai  and  Horeb  a  cheuracter  of  sancti^ 
in  the  eyes  of  Jews,  Christians^  and  Mahometans.  The  latter,  on  their  return  firom 
Medina,  often  honour  with  the  sacrifice  of  a  few  lambs  the  place  where  the  Almighty 
condescended  to  reveal  himself  to  Moses  in  all  his  glory.  Dj6bel-el-mokatteb  is  a 
great  rock,  situated  on  the  road  from  Sinai  to  Suez,  and  covered  with  hierogljrphics, 
which  have  afforded  ample  matter  for  discussion  to  the  learned.  Niebohr,  in  his 
visit  to  this  spot,  found  a  cemetery  filled  with  magnificent  grave-stones,  on  wbi^ 
beautiful  hierogl3rphics  were  carved;  monuments  which  prove  the  former  existence  cf 
populous  and  flourishing  cities.  On  the  route  of  the  great  caravan  of  pilgrims  are  the 
towns  of  Heddij6,  Maan,  and  others,  situated  in  fertile  Oases  in  the  midst  <^  Hedjas, 
Hedjaz.         |  a  couutry  somewhat  less  desert  than  the  neighbourhood  of  Sinai*  On  the 

•  Pliny  xxxvii.  10.  f  P'iny  xxxvii.  5. 

i  Hasselquist's  ioumey  to  Palestine,  (in  German)  p.  570. 

§  Seetcn,  Zach'a  Correspondence,  xvii.  151. 

«  P.  Belon,  observations  sur  direrscs  singularities,  p.  126.    Celsii,  Hierobotan.  iL  p.  1. 
Sicard,  Nouvcaux  M6m.  des  Misaions  dans  le  Levant,  i.  p.  26.  (Paris,  1715.)  Pooocke, 
aiDg,  Monconys,  Thevenot,  etc.    Niebuhr,  Description,  ii.  p.  176.  et€. 
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coa^,  which  the  caravan  }ea»ves  on  their  rights  are  some  trifling  remains  of  Madian, 
Haura,  and  some  other  places.  On  their  lefl  they  have  the  city  of  Medina,  which 
contains  the  tomb  of  Mahomet.  The  pilgrims  are  not  obliged  to  visit  this  tomb* 
The  tomb  itself  is  as  simple  as  can  be  imagined ;  but  we  are  told  that  the  mosque 
founded  by  the  prophet  is  supported  by  400  columns,  and  illuminated  by  300  lamps, 
which  are  constantly  burning.  Here  are  also  the  tombs  of  Abu-bekr,  and  Omar  the 
successor  of  Mahomet.     Yambo  is  the  port  of  Medina. 

All  the  soil  pertaining  to  the  city  of  Mecca  is  esteemed  sacred.  This  |  Bteem. 
anci^it  capital  of  Arabia  was  known  to  the  Greeks  under  the  name  of  Macoraba. 
The  latter  part  of  this  word  denotes  its  greatness;  which,  however,  even  in  its  most 
flourishing  times^,  was  perhaps  less  than  one  fourtli  of  Paris.  The  soil  is  a  barren 
surface  of  rock;  the  water  of  the  holy  well  of  Zemzem  is  brackish  and  bitter.*  The 
pastures  are  at  a  distance  from  the  city ;  the  fruits  used  here  are  brought  from  the 
gardens  of  Tayef,  situated  among  mountains,  where  it  sometimes  freezes  even  in 
aummet-t  The  Koreishites,  who  ruled  at  one  time  in  Mecca,  were  famed  among 
the  Arabians  for  their  courage.  They  were  prevented  by  tlie  sterility  of  the  soil 
from  encouraging  agriculture ;  but  by  means  of  the  port  of  Jedda,  which  was  only 
forty  miles  off,  they  enjoyed  a  most  favourable  position  for  commercial  |  comnene. 
enterprises.  An  easy  intercourse  was  kept  up  with  Abyssinia;  and  the  treasures  of 
Africa  were  carried  across  the  peninsula  as  far  as  Katif,  in  the  province  of  Hejer; 
there  they  were  embarked  on  the  same  rafls  with  the  pearls  of  the  Persian  Gulf,  and 
were  carried  to  the  mouth  of  the  Euphrates.  Mecca  is  placed  at  a  distance  of  forty 
days  journey  from  Yemen  on  the  right,  and  from  Syria  on  the  left.  The  caravans  of 
Ambia  used  to  pass  the  winter  in  the  former  country,  and  the  summer  in  the  latter^ 
They  met  the  merchants  from  India,  who  were  thus  repaid  for  the  toils  and  perils  of 
die  Red  Sea.  The  camels  of  the  Koreishites  received  a  cargo  of  perfumes  jat  the 
markets  of  Sana  and  Merab,  or  in  the  harbours  of  Oman  and  of  Aden.  They  also 
brought  grain  and  manufactured  goods  from  Bostra  and  Damascus.;]; 

That  commerce  has  now  changed  its  direction.  Mecca  at  present  only  subisists 
by  the  wealth  of  the  pilgrims  who  come  to  present  their  homage  of  veneration  to  the 
holy  Kaahc^  or  chief  temple  of  the  Mahometans.  In  the  common  geo-  |  kmU. 
graphical  works  it  has  been  usual  to  describe  this  temple  as  unparalleled  for  magni- 
^iicence,  with  its  hundred  gates,  and  its  gilded  dome;  but,  from  Niebuhr's  description, 
the  Kaaba  seems  to  have  more-  the  character  of  an  ancient  Indian  or  Siamese  temple 
than  of  a  mosque.  Ct  is  an  uncovered  open  square,  surrounded  with  colonnades, 
and  adorned  with  minarets  instead  of  pyramids  and  obelisks.  This  enclosure  con- 
tains .five  or  six  chapels  or  houses  of  prayer.  In  the  ccfntre  is  a  small  square  build- 
Antiquity  of 
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ing  called  more  particularly  the  Kaaba,  the  depository  of  a  black  stone, 
which  seems  to  have  been  an  ancient  object  of  adoration  among  the  Ara- 
bians. §  Before  the  time  of  Mahomet  there  was  a  celebrated  temple  here,||  to  which 
all  the  tribes  of  Arabia  resorted,  who,  after  going  seven  times  round  this  sacred  build- 
ing, kissed  the  black  stone  with  respectful  homage. If  Sheep  and  camels  were  offered 
ffi  sacrifice  to  the  360  images  which  this  temple  contained,  and  which  Mahomet  de- 
stroyed. Probably  these  were  the  spirits  supposed  to  preside  over  the  days  of  the 
year,  and  the  god  Hahal,  placed  on  the  top  of  the  temple,  representing  the  sun. 

The  mountains  of  Hedjaz  contain  several  petty  sovereignties.  The  Arabs  who 
live  here  do  not  dwell  in  tents  like  those  of  the  plains.  They  have  towns  and  walled 
Tillages;  and  they  defend  themselves  by  means  of  small  forts  built  on  rocks  and 
rugged  moimtains.  Among  tliese  states  is  the  districtof  Khcibar,  which  is  north- 
east from  Medina,  and  whicli  is  said  to  be  iniiabited  by  independent  Jews, 
who  live  under  their  own  sheiks  in  the  manner  of  the  Arabs.    The  Turks 
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•   Abulfeda,  edit.  Gaffn.  p.  29.    Bakoui,  Notices  et  Extraits,  ii.  417.    Bjirlhema,  ap  Ramus. 
Na%'ig.  i.  151.     Niebuhr. 

f  Abulfeda,  Gagn.  p".  43.     Kdrisi,  dim.  ii.  p.  5. 

i   Massoydt,  apud  Schultens,  Historia  loctanid.  p.  181. 

i  M.1X.  Tyr.  Suid  he.  npud.  Asseman,  Biblioth.  Orient,  p.  534.  D  Diod.  i.  3. 

^  Pococke,  Spccim.  Histor.  p.  311.     Ueland,  dc  UeUg.  Mghammcd,  p.  88,&.c.     Mill  l)is»^ 
tat.  dc  Muhammcdismo,  p.  18,  &.c. 
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hold  them  in  detestation,  and  accuse  them  of  pillaging  theh*  caravans.  The 
of  Kheibar  seem  to  have  no  connexion  with  those  who  live  in  cities  on  the  confims 
of  Arabia.  Perhaps  they  belong  to  the  sect  of  Karaites,  who  are  more  odioua  to  tfaa 
Pharisaical  Jews  than  even  the  Mahometans  and  the  Christians. 
Nc4jed>  I  On  the  east  of  Hedjaz  are  the  vast  deserts  of  Nedjed.  According  to 
Niebuhr,  this  wide  country  extends  from  Sjrria  on  the  north  to  Yemen  on  the  aoudi, 
and  from  Hedjaz  on  the  west  to  Irac-Arabi  on  the  east  Thus  it  chiefly  compre- 
hends the  country  called  Arabia  Deserta  by  geographers,  a  principle  of  division  idi- 
known  to  the  Arabians.  That  part  of  the  province  more  strictly  known  by  the  name 
of  Nedjed  is  mountainous,  covered  with  towns  and  villages,  and  filled  with  small 
principalities,  almost  every  small  town  being  governed  by  an  independent  sh^lu  it 
abounds  in  all  sorts  of  fruit,  particularly  dates.  There  are  few  rivers ;  and  even  dtat 
of  Astan,  which  is  marked  ih  M.  d'Anville^s  map  as  flowing  from  a  considerable  dis- 
tance in  the  interior  into  the  Persian  Gulf,  is  nothing  more  than  a  ooadi  or  torrent 
which  runs  only  afler  heavy  rains. 

This  province  contains  many  districts.  That  of  £1-Ared,  called  some- 
times Nejed-el-ared,  is  conterminous  with  Hajar  or  Lahsa  on  the  east 
In  it  is  Hanifa,  a  canton  once  celebrated,  but  best  known  in  modem  times  by  die 
name  of  Dara'ie.*  One  of  its  dependencies  is  Aijana,  the  birth  place  of  the  new 
prophet  Wahhab.  Niebuhr  places  the  district  of  Kerdje  in  the  south-west  pait  of 
Nedjed,  and  consequently  on  the  confines  of  Yemen.  In  this,  however,  he  was  cer- 
tainly mistaken.  Khardg  or  Kerdje,  according  to  the  Arabians,  is  the  same  canton 
YenMBMu  I  which  has  Yemama  for  its  capital,  a  place  of  great  note  since  the  days  of 
Mahomet,  as  the  residence  of  the  rival  prophet  Moseilama.  It  forms,  with  the  cities 
of  Lahsa  and  Yebrin,  an  equilateral  triangle,  of  which  each  side  is  reckoned  a  dis- 
tance of  three  days  journey,  f  The  mount  £1-Ared  of  Arabian  geogra^ 
phers  seems  to  be  a  ridge  of  limestone  rocks,  extending  from  north  to 
south,  of  a  prerupt  form  on  the  west,  and  gently  inclining  to  the  ensWl  It  is  tbe 
Mantei  MarUhi  of  Ptolemy. 

jomrieyiiitiie  A  traveller  from  Damascus,  (Yoosooph-el-Milky,§)  has  proaared  fur 
wtflfior.  ^jg  some  recent  information  respecting  the  interior  of  Arabia.     By  hk 

account,  it  appears  that,  from  the  confines  of  the  canton  of  Haur&n  to  the  banks  of 
the  Euphrates,  the  whole  soil  is  one  immense  plain,  without  rivers  or  permanent 
springs,  without  die  slightest  elev&tion,  without  any  trace  of  town  or  village,  b«it 
affording  vigorous  growth  to  a  few  thorny  shrubs,  by  which  the  traveller's  ey^  is 
somewhat  relieved.  The  name  of  this  plain  is  El-Hamad,  the  AMahna  of  Abulfeda 
and  d'Anville.  This  is  the  scene  of  the  wanderings  of  different  Arab  tribes,  as  1h» 
Anaseh,  the  Beni-Shaher,  and  the  Szeleb.||  The  tribe  Mohtefik  occupies  the  baidcs 
of  the  Euphrates  from  Koma  to  Arasje.  To  the  south  of  this  plain  the  caravaos 
of  Damascus  on  leaving  Esrak,  a  journey  of  a  day  and  a  half  from  Bostra,  foDow 
for  seven  days  the  tract  of  a  valley,  on  the  dry  bed  of  a  river,  called  IRPodt-^a^Hrf- 
njot-n-  I  Szyrrhan.     This  tract  leading  south-east,  brings  them  to  the  canton  of 

ssyrrfaan.  |  pj^^  called  also  Djof-er'Szyrrhon.  At  this  place  there  is  a  high  pym- 
midal  tower.     The  inhabitsints  live  in  a  state  of  perpetual  civil  war. 

It  is  said  that  there  are  wild  dogs  around  it,  which  are  used  for  food.  Afler  this, 
in  the  route  of  the  caravan,  there  is  a  desert  of  stones  of  two  days  journey,  mud 
another  of  sand  of  three  days,  where  wild  oxen  are  met  with,  which  sometmies 
afford  opportunities  for  the  chace.   Behind  this  desert  rises  mount  Shammar,  coTered 


SfoantEl- 
And. 


BfoaQt Shun-      with  forests  and  villages;  in  height  and  extent  it  resembles  mount 
"*'•  nus.     Here  our  traveller  ended  his  journey,  without  even  entering  the 

canton  of  Shammar.  This  is  the  Zameias  of  Ptolemy,  and  the  BMdshemtr  of 
d'Anville,  though  that  geographer  places  it  too  far  to  the  west,  and  perhaps  a  littfe 
too  far  south.     Our  traveller  learned  that  the  town  of  Darreia,  the  capital  of  the 

•  Niebuhr,  Dcscr.  p.  203.  f  Abulfeda,  Ca^.  p.  16. 

*-0  145l^MS^'  ^'  ^^^'    ^^°*"^*  ^"^^*^*  ^^"^*'*  P*  ^^'    Hadgi.Khalfah,  Djchan-Numa,  p. 
Zach'i  Corrcsp.  xviii.  |  Scetzen,  in  the  Anutlcs  dca  Vo>affc%  vu.  28U 
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Wi^iabees,  is  six  days  journey  from  mount  Shammar.  Darreia  is  reckoned  among 
the  Arabs  to  be  at  the  same  distance  from  the  Persian  Gulf;  but  Mr.  R^ignaud,  an 
English  traveller,  who  came  from  Ba^sora  by  sea  to  Khatif,  had  a  journey  of  seven 
days  to  the  town  of  Asha,  a  place  where  there  are  horses  of  singular  beauty,  though 
only  fifty-five  inches  high;*  he  had  then  eight  days  journey  across  the  desert  before 
he  anived  at  Darreia,  which  he  calls  Drahia.  It  b  an  inconsiderable  place,  but 
handsome  according  to  the  Arabian  style.  The  sides  of  the  neighbouring  hills  pro- 
duce all  sorts  of  fruits.  Excellent  horses,  and  numerous  flocks  of  black  sheep  aie 
reared  here.f  . 

To  the  south  and  south-east,  Nedjed  is  separated  from  Yemen  and  from  Oman 
by  the  desert  of  Ahkaf,  which,  according  to  tradition,  was  once  a  terrestrial  paradise, 
inhabited  by  an  impious  race  of  giants  called  Aadites,  who  were  destroyed  |  aaAi^ 
by  a  deluge  of  sand,  though  their  language  continues  to.be  spoken  in  the  islands  of 
Kuria  and  Mtiria.!|; 

The  towns  of  Nedjed  cany  on  a  considerable  trade  with  one  another,  and  with  the 
neighbouing  parts  of  Hedjaz,  Yemen,  and  Lahsa;  and  we  hope  that,  by  means  of  it, 
some  European  traveller  may  find  an  opportunity  of  penetrating  into  Uie  interior  of 
Arabia,  and  acquiring  for  us  a  more  exact  knowledge  of  it.  It  is  from  Nedjed 
,  (hat  this  formidable  sect  of  the  Wahabees  has  sprung,  whose  power  has  tim  waiui. 
excited  the  attention  of  Asia  and  of  Europe.§  ^«(*- 

According  to  a  tradition  prevalent  in  Arabia,  and  especially  in  Yemen,  there  was 
m  poor  shepherd  of  the  name  of  Sohman,  who  saw  in  a  dream  a  flame  proceeding  from 
his  body,  which  extended  itself  to  a  distance  round  him,  destroying  every  thing  in  its 
way.  He  consulted  the  wise  men  on  the  mecuinng  of  this  vision,  and  they  answered 
him  that  it  predicted  the  rising  of  a  new  political  power  which  was  to  be  established 
by  his  son.  This  prediction  has  proved  correct ;  for  if  it  has  not  received  |  Tbdr  fboMier. 
its  accomplishment  in  the  person  of  Abd-el-Wahab,  the  son  of  that  individual,  it  cer- 
tainly has  in  that  of  the  next  of  the  race,  Sheik-Mohammed,  who  is  in  fact  the 
founder  of  the  sect  which  has  assumed  the  name  of  his  father  Wahab.  He  has  con- 
trived to  take  advantage  of  this  famous  vision  among  his  countrymen.  He  has  per- 
suaded them  that  he  is  a  direct  descendant  of  Mahomet,  whose  name  he  has  taken. 
His  doctrines  are  few  aiid  simple.  .  He  enjoins  the  worship  of  one  God,  |  Hudoetrae*. 
eternal,  omnipotent,  just  and  merciful,  a  dispenser  of  rewards  and  punishments.  The. 
Koran  he  maintains  to  be  a  book  written  in  he%ven  by  the  angels.  Its  precepts  are 
to  be  followed,  but  all  the  Musselman  traditions  are  to  be  rejected.  Mahomet  he 
gives  out  to  be  a  wise  man  highly  favoured  by  God,  but  entitled  to  none  of  that  reli- 
gious homage  which  is  paid  to  him.  He  says  that  God,  offended  at  this  species  of 
worship,  has  sent  him  to  the  earth  to  undeceive  mankind,  and  that  all  those  who  shall 
refuse  his  instructions  are  to  be  utterly  extirpated. 

At  first  he  disseminated  his  doctrine  in  secret,  and  made  some  prose- 
l3rtes.     For  the  same  purpose  he  took  a  journey  into  Syria.     Not  suc- 
ceeding there,  he  returned  to  Abria  afler  an  absence  of  three  years.     Here  he  was 
more  fortunate  and  found  a  protector  in  an  Arabian  sheik,  called  Ebn-  \  Ehn^hood. 
S^hood,  who  was  descended  from  the  tribe  of  Negedis,  the  progenitor  of  Skeik'Mo- 
hammed.    This  Ebn-Sehood  was  a  man  of  an  asdent  and  courageous  spirit,  who,  ader 
raising  himself  to  the  situation  of  the  chief  of  his  tribe,  had  subjected  to  it  two  other 
tribes  belonging  to  Yemen,  and  drawn  aver  to  his  party  all  the  wandering  Arabs  of  that 
country.  With  this  company  he  found  himself  in  acondition  to  make  frequent  excursions 
and  in  fifleen  years  his  conquests  were  extensive.  Desirous  of  giving  them  a  still  wider 
extension,  he  considered  Mohammed  as  a  person  who  might  materially  promote  his 
viows  by  inspiring  his  Arabs  with  addition^  ardour  and  enthusiasm.     He  therefore 
aided  the  propagation  of  a  doctrine  which  had  already  made  some  progress  among 
his  people;  and  Mohammed  readily  connected  himself  with  him  as  promising  the 
roost  solid  political  support  to  his  new  sect.     The  whole  of  the  people  soon  embraced 

•  Reinaud's  Letter  to  Seetzen,  Zach.  Corrcsp.  Sept.  1805. 

t  Compare  with  Had^i-Ralfa,  1451,  See.  *  Compare  with  Hadgi-Kaifali,  p.  1358. 

§  Histoire  dcs  Wahabifl,  par  M.  L.  A.  Paris,  1810.    Notice  sur  lea  Wahabis,  par  M.  Uotsr 
consul-general,  annexed  to  his  description  of  the  paah^c  of  Ba^at,  1809. 
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his  tottetfl.  The  new  worship  now  assumed  a  regular  form.  The  son  of  Abd^ 
Wahab  was  proclaimed  supreme  head  of  the  Wahaibees.  £bn-Sehood  held  the  ten* 
poral  power  under  the  titles  of  prince  and  general ;  and  this  partition  of  authority  ii 
preserved  among  the  respective  descendants  of  the  two  chiefs,  who  chose  for  their 
d^ital  Drahia  or  Derreia,  in  the  desert  to  the  south  of  Bassora. 
i;,,,^^,^^  of  I  £bn-8ehood  next  proceeded  to  realize  his  mighty  projects  of  aggran* 
£waiwb«i.  I  dizement  He  formed  a  well-disciplined  army;  and,  by  eloquent  ha^ 
rangues,  he  inflamed  their  enthusiasm.  Sehood  died  in  the  midst  of  these  projects, 
but  his  son,  Abd-el-Azis,  inherited  his  courage  and  his  zeal.  When .  he  wished  to 
subjugate  any  tribe,  lus  method  was  to  summon  it  to  beUeve  in  the  Koran  as  explained 
by-  him,  threatening  extermination  in  case  ef  refusaL  l^lien  they  preferred  the  lat- 
ter alternative,  he  put  them  all  to  the  sword,  sparing  the  women  and  the  children,  and 
carried  off  all  the  property  of  the  conquered.  If,  on  the  contrary,  the  tribe  agreed 
to  submit,  Abd-el-Azis  gave  them  a  governor,  claimed  a  tenth  part  6f  their  flocks, 
their  money,  their  moveables,  and  even  of  the  men,  ^e  latter  being  drawn  by  lot 
By  these  measures  he  amassed  great  treasures  in  a  short  time,  and  collected  a  nume- 
rous army.  The  latter  is  estimated  at  120,000  men.  The  Bedouin  Arabs,  one 
after  knother,  submitted  to  a  power  which  now  embraces  all  that  vast  desert  whidi  is 
bounded  by  the  Red  Sea,  the  Persian  (xolf,  and  the  environs  of  Aleppo  and  Damascus. 

The  Wahabees  hold  the  other  Mahometans  in  abhorrence ;  yet  they 
retain  many  of  their  ceremonies;  their  circumcision,  their  forms  of 
prayer,  their  ablutions,  their  days  of  abstinence,  the  fast  of  Ramadan,  and  thm  holi- 
days :  but  their  mosques  have  no  decorations,  no  minarets  nor  cupolas.  They  make 
no  professions  of  respect  for  the  memory  of  sheiks  and  of  imans,  and  bury  theif 
dead  without  pomp  or  ceremony.  They  live  on  barley  bread,  dates,  locusts  and 
fish.  It  is  rarely  that  they  eat  mutton  Or  rice.  Coffee  is  forbidden.  Their  dothss 
and  their  houses  are  as  simple  as  possible.  This  nation  is  divided  into  three  classes; 
the  miMtary,  agriculturists,  and  mechanics;  for  they  work  at  different  mechanical 
arts.  Their  basket  work,  their  woollen  and  cotton  cloths,  and  their  manu&ctures  in 
copper  and  iron,  are  not  inferior  to  those  of  the  other  Arabians. 
im«r.  I      Descending  from  the  higher  parts  of  Arabia,  we  enter  the  Hajar  or 

Hejer,  a  province  lying  along  the  western  shore  of  the  Persian  Gulf.  The  tnbe  of 
Beni-Khaled  formerly  were  its  sovereigns,  but  it  now  forms  part  of  the  Wahabee 
uhm,  I  territory.     Lahsa,  a  coqsiderable  town  on  the  river  Astan,  is  its  capital, 

and  sometimes  gives  its  name  to  the  whole  province.  Katiff  seems  to  be  the  ancient 
Gerrdf  which  was  built  of  rock  salt.  Its  inhabitants  live  by  the  pearl  fishery;  and 
when  not  rich  enough  to  fish  on  their  owil  account,  they  hire  themselves  out  for  dus 
employment  to  forei^  merchants.  The  ruins  of  an  old  Portuguese  fort  is  still  to  be 
Koncit.  I  seen  here.     Koneit  is  another  considerable  town,  called  Grain  by  the 

Persians.  Its  inhabitants  also  live  by  the  pearl  and  other  fisheries,  on  the  coast  of 
Baharein.  They  are  said  to  amount  in  number  to  10,000.  The  whole  of  this  coast 
is  very  populous.  It  abounds  in  dates,  rice,  and  cotton :  the  rivulets  are 
fringed  with  Ulies  and  privets.  But  they  suffer  dismal  encroachments 
from  the  drifling  sand,  by  which  whole  cantons  are  sometimes  invaded.*  Taroot,  a 
small  town  to  the  east  of  Katif,  has  excellent  vineyards,  wliich  are  sometimes  flooded 
by  the  tides.  It  is  here  that  we  must  place  the  regio  Macina  of  Strabo,  where  th« 
vines,  raised  in  baskets  of  rushes,  were  sometimes  moved  out  of  their  situation  by 
the  waters  of  the  sea,  and  afterwards  replaced  by  means  of  oars.'f  In  some  of  th« 
towns  of  Hajar  there  are  woollen  manufactures,  particularly  of  a  kind  of  cloaks 
called  abboB. 

Slril!  *p£ri  I  '^^^  ^^^  ^^  Baharein,  or  Bahrein,  in  the  Persian  Golf  ne^  the  At«- 
fi«fce»y.  I  bian  shore,  may  be  considered  as  part  of  Hajar.  This  place  is  remarkable 

for  the  valuable  pearl  fishery  which  is  carried  on  in  its  neighbourhood  in  the  nioD4h« 
of  June,  July,  and  August;  a  fishery  which,  in  the  sixteenth  century,  was  estimated 
at  a  produce  of  500,000  ducats.|  The  name  Baharein  sigiiiiies  two  seai*,  and  seems 

•  Madjfi.Khalfab,  p.  ir>70.     Nicbuhr,  ii.  p.  198. 

t  Abulfeda,  Gagn.  p.  13.     Sirabo.  xvi.  528.  edit.  Atrcb. 

♦  Texeira«  Chronic  Armuziz,  p.  19. 
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to  be. of  modern  application;  for  AbuUeda^  as  well  as  the  Arabians  of  Lahsa,  call 
the  large  island  Aual,  a  name  which  d'Anville  has  erroneously  transferred  to  the 
peninsula  of  Ser,  situated  about  300  miles  to  the  east.  The  large  island  has  a  for- 
tified town,  and  abounds  in  dates,  according  to  modem  accounts. 

The  ancients  have  described  it  more  fi^vourably  under  the  name  of  Tylos;  Flat, 
and  Uttle  wooded,  it  produced  figs,  grapes,  palms,  and  cotton.  A  tree  |  Vcfecation. 
is  mentioned,  with  flowers  and  leaves  like  those  of  the  rose,  which  is  remarkable 
for  an  uncommon  sensibility  to  Ught,  by  contracting  in  the  night,  and  opening  during 
the  day.  The  tamarind,  which  in  Europe  is  a  shrub,  grew  here  to  the  size  of  a  strong 
tree ;  as  there  was  not  that  proportion  of  rain  which  was  requisite  for  vegetation,  the 
water  of  the  sea  was  used  for  irrigating  the  orchids;  the  shores  were  lined  with 
mangroves.^  But  from  any  thing  we  can  now  learn,  the  country  must  have  changed. 
Beyond  a  wide  unknown  tract,  in  which  the  cities  of  Mascalat  and  Julfar  are 
situated,  we  come  to  the  territory  of  Oman.  It  is  filled  with  mountains,  |  omtn. 
which  almost  every  where  extend  to  the  sea.  This  country  abounds  in  grain  and 
fruit  The  sea  along  its  coasts  is  so  full  of  fish,  that  cows,  asses,  and  other  ani- 
mals are  regularly  fed  on  them,  and  they  are  employed  as  manure  to  the  fields.  Its 
dates  form  an  article  of  exportation.  It  contains  copper  and  lead  mines.  The  Iman, 
the  most  powerful  prince  in  the  country,  resides  at  Rostak.  But  Mas-  |  MMkat. 
kat,  or  Muscat,  is  the  largest  city,  and  best  known  to  Europeans.  It  is  situated  at 
the  southern  extremity  of  a  bay  about  900  geometric  paces  long,  and  400  wide.  On 
the  east  and  west  this  bay  is  bordered  with  steep  rocks,  which  afford  shelter  to  the 
kirgest  vessels  against  every  wind. ,  On  the  two  sides  of  this  fine  harbour  are  some 
batteries  and  smsdl  forts.  The  town,  where  it  is  not  defended  by  nature,  is  enclosed 
by  a  wall.  Beyond  this  wall  a  pretty  large  plain  opens,  bounded  jbAso  by  rocks,  which 
have  only  three  very  narrow  outlets.  Maskat  was  in  ancient  times,  as  it  is  now,  the 
entrep6t  of  the  merchant  goods  of  Arabia,  Persia,  and  the  Indies;  In  1508,  the- 
eity  was  taken  by  the  Portuguese.  The  prince  himself  is  engaged  in  commerce. 
He  has  some  armed  vessels,  in  which  he  every  year  imports  slaves  and  ivory,  and 
other  commodides  from  Africa. 

The  inhabitants  of  Oman  are  the  best  seamen  in  Arabia.  They  have 
small  merchant  ships  called  trankisj  the  sails  of  which  are  not  formed 
of  matting  as  .in  Yemen,  but  of  linen  as  in  Europe*  These  vessels  are  wide  in  pro- 
portion to  their  length,- very  low  in  the  fore  part,  and  very  high  behind.  They  have 
this  peculiarity,  that  the  planks  are  not  nailed,  but  tied  or  sewed  together.  The 
greater  part  of  the  Iman's  soldiers  are  Caffrarian  slaves.f 

The  independent  principality  of  Sehr  lies  towards  Cape  Mossandoin,  which  com- 
mands the  entrance  of  the  Persian  Gulf.  Oman,  and  consequently  all  Arabia, 
terminates  ki  the  east  by  Cape  Ras-al-Hhad,  commonly  called  Rosalgat. 

From  this  the  southern  coast  first  runs  in  a  south-east  direction,  as  I  HadnuMot. 
far  as  Cape  Kanseh,  then  south-west  to  the  straits  of  Babelmandeb.  The  eastern 
part  of  this  shore  is  hned  with  coral  reefs  and  sunk  rocks.  Strabo  says  that  trees 
grew  here  which  were  fiooded  at  high  water.  These  were  probably  mangroves. 
Next  comes  the  mountainous  country  called  Soger,  where  frankincense 
grows.  Its  harbours  are  Hasec  on  the  great  gulf  of  Kuria  Muria,  sur- 
rounded with  isles;  Ukewise  Merbat  and  Dasar.  Behind  the  country  of  frankin- 
cense hes  Mahrah,  a  large  hilly  district,  where  a  peculiar  language  is  |  Mtbrah. 
spoken.  All  these  cantons  seem  to  belong  to  Hadramaut,  taking  the  name  in  its 
widest  sense ;  but  Hadramaut  Proper  is  on  the  south-west,  and  adjoin- 
ing to  Yemen.  Doan  in  this  country  is  a  large  and  fine  town,  but  its 
inland  situation  prevents  us  fi-om  obtaining  an  accurate  knowledge  of  it  It  is  twenty- 
five  days'  journey  from  Sana,  and  eleven  from  Keshin.  This  last  city  is  on  the  sea- 
shore. Its  inhabitants  are  remarked  for  their  politeness  to  Europeans  and  other 
strangers.     Its  sheik  possesses  a  considerable  district  in  Arabia,  besides  the  island 

*  Theophrast  Hist.  Plant,  iv.  9.  v.  6.    De  Causis,  Plant,  ii.  T.  Compare  with  Pliny,  zii.  10. 
11.  xvi.  41.-    Adrian,  vii. 
t  Niebuhr's  Deserip.  d  I'Arabie,  etc.  ii.  p.  141, 16. 
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of  Socotora,  celebrated  for  its  aloes.*    The  sheik  or  Shibam  is  one  of  the  n%a»t 
powerful  in  the  mountains  where  the  Kabails  live.     Hadramaut  was  celebrateiMtf^ 
the  days  of  Augustus  for  the  bravery  of  its  inhabitants.     In  several  parts  of  it    | 
there  are  mountainous  and  very  fertile  countries,  with  interposed  valleys,  which  are 
well  watered  by  the  mountain  streams.    J*rom  the  different  ports  of  this  country 
th^re  is  em  exportation  for  Maskat  and  the  Indies,  of  frankincense,  myrrh,  common 
gum,  dragon's  blood,,  and  aloes ;  and  for  Yemen,  of  stuf&,  carpets,  and  large  knives, 
called  jainbettj  which  the  Arabs  wear  in  their  belts. 

Tenea.  |  The  finest  province  of  Arabia  remains  to  be  described.  It  once 
formed  a  large  kingdom  undchr  the  name  of  Saba.  Subjugated  by  Mahomet,  and 
afterwards  by  Saladin,  Yemen  at  last  fell  under  a  sort  of  subjection  to  the  Mame- 
lukes of  Egypt.  In  1517,  having  recovered  its  liberty  through  the  declining  power 
of  the  Mamelukes,  it  was  threatened  with  a  Turkish  invasion ;  but  in  1630  Annuat 
II.  recognised  Sejid-khassen-ibn-Mohammed,  as  king  of  Yemen,  reserving  to  him- 
self a  nominal  sovereignty.  Since  that  time  its  kings  have  lost  several  provinces, 
especially  on  the  north  and  east.  Still  the  state  of  Yemen  contains  nearly  20,000 
PsUtkfti  state.  |  Square  miles,  and  probably  a  million  of  souls.  The  king  is  at  the  same 
time  the  chief  of  the  sect  of  Zeidites,  which  predominates  in  the  whole  of  Yemen. 
Hence  this  prince  at  first  took  the  title  of  Im^,  which  applies  in  Turiiey  to  the 
simple  officiating  priests  attached  to  mosques,  but  in  Arabia  and  Persia,  amcmg  the 
adherents  of  the  sects  of  Zeidites  and  Sheeites,  means  a  doctor,  or  a.  successor  of 
the  great  prophet.  These  Im&ns,  however,  soon  after  stamped  on  their  coin  the 
more  imposing  title  of  Emtr-a/-wMni»cnim,  or  "  prince  of  the  faithful.*'  The  true 
followers  of  their  sect  are  said  to  honour  them  as  cahphs.  The  throne  is  hereditary. 
The  Emir  is  independent,  and  acknowledges  no  superior  in  temporal  or  spiritinJ 
concerns.  He  retains  the  power  of  making  peace  and  war.  Yet  the  brave  and 
proud  Arabian  never  submits  to  the  least  abuse  of  power.  The  £mir  cannot  ev^n 
inflict  death  on  a  Jew  or  a  pagan,  unless  the  accused  has  been  tried  before  the  sove- 
reign tribunal  of  Sana,  composed  of  a  number  of  cadis,  and  of  which  the  Emir  is 
only  the  president.  If  the  Emir  evinces  an  inclination  to  despotism  he  is  dethroned. 
Persons  of  rank  are  called  fakis.  The  governors  of  districts  are  called  dolasj  and 
wlicn  they  are  of  distinguished  birth,  they  are  denominated  waits.  The  magistrate 
of  an  ungarrisoned  town  is  called  sheik;  if  the  seat  of  his  authority  is  a  place  of 
greater  consequence,  he  receives  the  title  of  emtr.  There  are  also  pubhc  controllers 
to  inspect  the  conduct  of  the  governors.  But  we  need  not  detain  ourselves  longer 
with  these  details ;  they  will  be  found  at  considerable  length  in  the  work  of  Ni^mlir. 
Minuiy  forae*  |  The  armed  force  kept  on  foot  during  peace  consists  of  4000  infan- 
try, and  1000  cavalry.  The  soldiers,  according  to  the  oriental  custom,  wear  no 
uniform ;  they  are  not  instructed  in  any  species  of  tactics,  and  scarcely  know  how 
to  manage  a  musket.  Yemen  has  no  marine  force,  the  vessels  are  rudely  built,  aini 
their  sails  are  of  matting. 

The  annual  revenues  of  the  prince  amount,  according  to  Niebuhr,  to  nearly 
80,000/.  sterling.  This  traveller  conceives  that  they  arise  entirely  from  the  duties 
laid  on  tlie  exportation  of  coffee.  Besides  this  valuable  article,  Yemen  exports  aloes 
Ker«tte.  and  myrrh*;  the  best  comes  from  Abyssinia  ;  also  olibanum,  or  the  infe- 

Arts. '  rior  sort  of  frankincense,  senna,  ivory,  and  gold,  from  Abyssinia.  The 

imports  from  Europe  consist  of  iron,  steel,  cannons,  lead,  tin,  cochineal,  mirrors, 
knives,  sabres,  cut  glass,  and  false  pearls.  The  Jews  are  here  the  manufacturers  in 
gold  and  silver,  and  even  coin  the  money.  Some  muskets  are  made  in  the  country, 
but  they  are  indifferently  executed.  There  are  also  in  Yemen  some  Unen  manufac- 
tures, but  generally  of  a  coarse  quality.  A  very  active  trade  is  carried  on  by  the 
Jews,  who  amount  to  5000  famiUes ;  but  jealousy  and  superstition  combine  their  in- 
fluence to  persecute  this  unhappy  race. 

prortnees  Yemen,  the  most  powerful  kingdom  of  Arabia,  is  divided  into  several 

•na  towns.  departments,  and  in  a  more  general  way,  into  the  high  country,  called  in 
Arabic  Djebal,  and  the  low  country,  wluch  is  called  Tehama.     The  chief  city  is 

*  To  be  described  in  our  atcount  of  Africa. 
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Jana,  fiituated  nt  the  bottom  of  a  mountain  called  Nikkum.  According  to  Niebuhr 
his  city  is  of  no  great  extent;  its  circumference  being  about  an  hour's  walk,  includ- 
ng  also  some  gardens.  The  walls  are  of  brick.  It  has  seven  gates,  and  several 
landsQme  mosques  and  palaces,  some  of  them  built  of  baked  bricks,  and  others  of 
lone.  The  common  houses  are  of  bricks  dried  in  the  sun.  It  has  several  simseriia 
>r  caravanseras  for  merchants  and  travellers.*  Fuel  is  very  necessary  here,  and 
extremely  scarce,  but  the  country  contains  some  coal  mines  and  some  turf.  Pliny 
;ays  that  the  Arabians  warmed  themselves  with  odoriferous  wood,  but  of  this  no  mo- 
lern  fact  furnishes  a  confirmation.  The  fruits  are  excellent,  especially  the  grapes, 
)f  which  there  are  several  varieties. 

According  to  the  obscure  accounts  of  Pliny  and  of  Strabo,  Mareb  or  |  vanb, 
Vlariaba  was  the  ancient  metropoUs  of  Yemen.  M.  d'Anville  endeavours  to  identify 
hat  place  with  the  celebmted  city  of  Saba,  known  to  the  Hebrews,  and  mentioned 
yy  Ptolemy,  Agatharchides,  and  some  other  Greek  geographers.  At  the  present  day 
:hi9  town  has  become  the  papital  of  the  country  of  Djof,  which  is  .now  independent  of 
the  Imin  of  Yemen.  In  a  contiguous  valley,  about  sixteen  miles  long,  six  or  seven 
rivulets  join  their  streams.  Some  of  them  contain  fish,  and  retain  their  water  the 
kvhole  year  over.  The  two  chains  of  mountains  approach  so  near  one  another  to  the 
3€ist,  that  a  person  may  pass  from  the  one  to  the  other  in  five  or  six  minutes.  It  V9 
3aid  this  opening  was  once  shut  up  by  a  thick  wall,  which  confined  the  rain  water  to 
je  distributed  through  the  fields  and  gardens  situated  along  the  bottom  of  these 
tieights.  This  great  dyke  was  esteemed  among  the  Arabians  one  of  the  wonders 
of  the  world.  The  Arabian  historians  mention  the  bursting  of  the  dyke,  and  the  con- 
sequent disasters,  as  forming  the  commencement  of  an  historical  epoch,  of  which  the 
Teamed  have  not  been  able  to  make  out  any  consistent  or  probable  accountf 

In  the  Djebal  or  high  country,  the  Iman  possesses  the  town  of  Damar, 
the  seat  of  the  great  university  of  the  Zeidites;  of  Doran,  in  which  there 
are  largo  magazines  of  grain  cut  in  the  rocks;  of  Djobla,  distinguished  for  the  pave- 
ment of  its  streets;  Taez,  which  boasts  of  its  elegant  mosques.     Koosma  is  a  town 
which  is  entered  only  by  climbing  up  steps.     It  is.  a  day's  joumey  to  ascend  to  it  from 
the  Tehama.     Mnasek  is  a  place  where  all  the  houses  are  cut  out  of  the  solid  rock. 
Independent  Djebal  contains  large  cantons,  among  which  is  Sahan,  of  I  cmtoiior 
which  Saade  is  the  chief  place.     It  produces  grapes  and  other  fruits  in  |  s*'>*»* 
abundance,  and  has  some  iron  mines  which  a^e  worked.     The  inhabitants  of  this 
province  have  little  intercourse  with  strangers.     Their  dialect  is  supposed  to  come 
nearer  that  of  the  Koran  than  any  other,  though  they  know  nothing  more  of  that 
book  than  the  name.     They  live  on  game,  honey,  milk,  and  pulse.     They  many 
later  in  life  than  any  other  Arabians;  Uve  to  a  very  advanced  age,  and  retmn  their 
eje-sight  till  the  day  of  their  death.     By  plundering  their  neighbours  they  enable 
themselves  to  exercise  hospitality  to  visitors.     Nedjeran,  a  small  domain,  is  situated 
in  an  agreeable  country,  supplied  abundantly  with  watpr,  and  lies  to  the  east-north- 
east of  Saade,  at  a  distance  of  three  days'  joumey.     It  produces  great  abundance  of 
com  and  firuit,  particularly  dates.     There  is  a  /canton  called  Hashid-oul-Bekil,  the 
numerous  sheiks  of  which  form  a  league,  which  is  somewhat  formidable  to  the  Iman. 
Even  in  the  plain,  or  Tehama,  there  are  small  states  which  have  braved  the  power 
of  this  prince.     Such  is  Aden,  a  town  celebrated  from  the  remotest  I  tjj™  ^  *>»• 
periods  for  its  commerce  and  the  excellence  of  its  harbour  on  the  Indian  |  Aden. 
Ocean.  The  Arabian  geographers  tells  us  that  it  maintained  an  extensive  intercourse 
with  India  and  China  in  Uie  12th,  Idth,  and  14th  centuries:  there  the  riches  of  the 
east  were  accumulated  on  a  tract  of  rock  destitute  of  water  and  of  trees.  J     Aden, 
devastated  in  the  wars  of  the  Turks  and  Portuguese,  has  lost  its  commerce  since  it 
submitted  to  the  Imin.     This  prince  is  master  of  the  best  towns  on  the  Arabian 
Gulf,  such  as  Moka,  the  name  of  which  sounds  so  delightful  in  the  ears  of  every 
one  who  is  curious  in  coflee ;  Beit-el-Fakin,  which,  from  the  excellence  of  its  har- 
bour, exports  more  of  this  article  than  any  other  place ;  Loheia,  which  also  exports 

•  Nicbuhr,  i.  p.  230.  (in  German.)    Edrisi.  dim.  i.  p.  6.    Ibn  al  Oaardi,  part  10. 

f  Ueiske,  de  AnJ>um  epoch&  yetU8ti8tim&,  &c.  Lips.  1748. 

i  Edrist,  dim.  i.  p.  5.  Ibn  al  Ouardi,  edit  Hyland.  part.  10.  Notices  et  Extraits,  ii.  p.  48.  e 
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it  in  large  quantity,  though  of  an  inferior  kind  $  tuid  Zebid,  which  is  not  the  ancient 
Saho^j  but  which  enjoyed  all  the  trade  before  the  destruction  of  its  harbour.  The 
isle  of  Kamaran,  fertile  but  unhealthy,  contains,  in  a  good  stale  of  preserration, 
handsome  aqueduct  built  by  the  Portuguese. 

Having,  thus  gone  over  the  topography  of  Arabia,  let  us  take  a  short 
and  comprehensive  view  of  its  inhabitants.  The  Arabians  are  of  the 
middling  size,  lean,  and  apparently  dried  up  by  the  heat;  an  iq>pearance  no  doub( 
arising  in  part  from  their  abstemiousness,  and  the  habit  which  they  have  of  dispensing 
occasionally  with  liquids  for  a  length  of  time.  Their  complexion  is  brown,  their 
eyes  dark,  and  their  hair  black ;  swill  in  running,  and  dexterous  horsemen.  They 
have  the  general  character  of  bravery,  of  dexterity  in  handling  the  bow  and  the 
lance,  and  of  being  good  marksmen  ever  since  they  have  become  famfliar  with  the 
use  of  lire  arms.  Gravity  of  deportment,  regarded  among  the  people  of  the  east 
as  a  mark  of  good  breeding,  seems  less  natural  to  the  Arabians  than  it  is  to  the 
Turks.  Robbery  is  the  open  profession  of  miiny  of  those  tiibes  which  are  called 
Bedouins.  In  the  commercial  towns,  the  art  of  cheating  is  employed  as  a  substitute. 
These  vices  are  supposed  to  b.o  the  offspring  of  the  want  of  a  regular  government, 
but  it  may  be  hoped  that  means  of  counteracting  such  dispositions  may  be  in  rcsenrc, 
besides  the  presence  of  an  extensive  imperial  authority  in  such  forms  as  institutions 
of  this  kind  have  been  hitherto  known.  The  ancient  patriarchal  hospitality  of  this 
country  still  remains.  A  simple  traveller,  throwing  himself  on  tho  protection  of  a 
Hoipitaiity.  |  respectable  slieik  of  the  desert,  may  depend  on  the  best  reception.  In 
the  villages  of  the  Tehama  some  public  houses  -  are  found,  where  travellers  arc 
lodged  and  fed  without  expense  for  some  days.  When  the  Ajcabians  are  at  meai^ 
any  person  who  chances  to  come  in  is  invited  to  eat  with  them,  without  any  distinc- 
tion of  religion  or  of  rank.  It  is  said  that,  when  a  Bedouin  sheik  eats  with  a  travel- 
ler, it  is  a  sure  pledge  that  he  will  give  him  his  best  protection.  Sometimes  a  person 
who  has  just  been  robbed  happens  to  enter  tho  tent  of  the  robber  without  knowing 
it;  the  latter  tries  to  console  him,  by  reminding  him  that  God  is  sufficiently  mereilu] 
to  repay  his  losses,  gives  him  a  suit  of  clothes  different  from  his  own,  while  the  otb<irt 
in  the  meantime  discovering  the  fact,  still  keeps  up  the  appearance  of  ignorance. 
In  politeness  the  Arabians  emulate  the  Persians.  They  always  kiss  the  hand  of  a 
superior  as  a  token  of  respect. 

uooM.  I  Their  houses,  even  when  built  of  stone,  are  wholly  destitute  of  taste. 
The  men's  apartments  are. in  front;  their  jealousy,  matured  into  a  pecuhar  form  of 
decency,  places  those  of  the  woipen  behind.  Even  the  poor  Bedouin  divides  his 
tent  into  two  apartments  by  a  curtain,  behind  which  tlic  women  are  concealed  from 
Food.  I  the  eye  of  indiscreet  curiosity.   The  Arabian  is  sober  in  perfection.   The 

common  people  have  only  one  meal  of  bad  bread,  made  of  dotara,  which  exactly 
resembles  thin  barley  cakes  after  they  have  been  kept  so  long  as  to  be  perfectly  dry. 
and  as  hard  as  stone.  They  sometimes  use  a  species  of  millet.  With  these  they 
take  camePs  milk,  butter,  grease,  or  vegetable  oil.  Pure  water  is  their  beverage; 
animal  food  is  very  little  used ;  pork  was  proscribed  among  them  long  before  the 
time  of  Mahomet.*  At  their  meals  they  set  small  tables  about  a  foot  high  on  a 
large  carpet  laid  on  the  ground  or  on  mats,  where  the  guests  are  seated.  Like  otlrcr 
Orientalists  they  are  passionately  fond  of  pastry.  Their  favourite  Kquor  is  coffee, 
which  they  prepare  by  burning  in  an  open  pan,  and  poundbig  in  a  stcme  or  wooden 
mortar.  This  method  is  supposed  to  preserve  a  flavour  which  is  lost  by  grinding  it 
in  a  mill.  The  people  of  Yemen  rarely  use  cofTec,  considering  it  as  of  a  heatin<r 
nature;  but  they  prepare  a  liquor  resembling  tea  from  the  coffee  husks.  Arabs  of 
distinction  make  use  of  Chinese  porcelain.  Spiritnous  liquors,  though  forbidden  by 
law,  are  not  unknown  in  Arabia ;  a  plant  resembling  hemp  is  oflen  smoked,  and  b 
productive  of  a  species  of  intoxication. "f 

nrcii.  I      The  Arabians,  like  the  Persians,  arc  fond  of  long  flowing  garments^ 

They  abo  wear  wide  short  tuckered  trowsers,  with  an  embroidered  leather  girdle 

-  •  Mill,  Dissert,  de  Mahomedismo,  p.  25, 118.    Hicronym,  in  Joviman.  ii.  c.  6. 
t  Niebuhr,  i.  pattini 
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aeoi    jtx  tbem,  under  which  is  stuck  a  shining  poniard  or  dagger.     They  all  wear  the 
The  jbak  called  habba;  it  is  a  large  double  square  piece  of  cloth,  with  a  sht  at  the  middle 
^^^r  the  necky  and  one  on  each  side  for  the  arms.     The  fabric  of  these  mantles  is  of 
goat's  and  camel's  hair  very  closely  woven.     The  proof  to  which  they  are  subjected 
in  bujring,  is  to  pour  on  them  a  pail  of  water,  which  they  sometimes  retain,  without 
transmitting  a  single  drop,  for  a  quarter  of  an  hour.     The  Arabians  load  their  heads 
with  a  number  of  caps,  which  they  encircle  with  several  folds  of  a  scarf.     In  general, 
they  wear  nothing  on  the  legs  or  feet,  the  soles  of  their  feet  being  hardened  by  use 
to  bear  the  heated  sand  without  inconvenience.    In  the  mountains,  however,  they 
use  sheep  skins  as  a  protection  to  them.     Some  shave  the  head,  others  do  not«    The 
women  of  the  lower  orders  wear  nothing  but  a  largo  sliiit  and  panta-  |  Female  dnm 
loons.     In  the  Hedjaz,  as  in  Egypt,  their  eyes  only  are  seen  through  the  mushns 
with  which  their  heads  are  covered  ^'in  Yemen  they  wear  long  veils.     An  Arabian 
female  who  was  surprised  naked  by  M.  Niebuhr,  covered  her  face  with  her  hands, 
disregarding  all  other  exposure.     Arabian  coquetry  displays  itself  by  showing  off 
rings,  bracelets,  and  necklaces  of  false  pearls.     Sometimes,  like  the  women  of  In- 
dostan,  they  wear  rings  in  the  nose  in  addition  to  the  more  common  ornament  of 
pendants  to  the  ears.     They  use  the  juice  of  the  hmne  to  dye  their  nails  red,  and 
theur  feet  and  hands  of  a  yellowish  brown  ;^  their  eyelids  are  blackened  with  the  na- 
tive sulphuret  of  antimony.     The  practice  of  marking  the  skin  with  the 
figures  of  animals,  flowers,  or  stars,  which  was  in  existence  before  the 
time  of  Mahomet,!  has  still  left  some  traces  among  the  Bedouin  women.|     The 
fashions  of  this  ptut  of  the  east  are  subject  to  very  httle  change.     The  dress  of  Es- 
ther, Sulamith,  and  other  personages  of  the  Old  Testament,  probably  was  on  the 
same  model  with  that  which  is  seen  on  the  women  of  rank  of  modem  Arabia.  § 

The  constraint  to  which  the  Arabian  women  are  subjected  does  not  I  Ambini  gai. 
altogether  prevent  intrigues.  But  the  youth  who  is  bold  enough  to  tres-  |  '*"^' 
pass  on  the  sanctuary  of  the  harem  finds  his  path  encompassed  with  perils,  battles, 
and  death.  The  pastoral  life  of  the  Bedouins  affords  greater  freedom  to  Uieir  wo- 
men; and  the  desert  is  the  general  theatre  of  the  keen  passions  depicted  in  the  Ara- 
bian tales.  [|  In  the  Song  of  Solomon,  and  various  love  songs  and  tales,  the  taste  of 
the  Arabian  connoisseur  in  beaujty  is  exhibited  in  the  poetical  portraits  drawn  of  the 
favourite  female.  ^*  Her  form  is  tall  and  slender  like  the  rush  which  bends  before 
the  wind,  or  Hko  the  lances  of  the  men  of  Yemen.  Voluminous  at  mid  height  from 
right  to  left,  she  enters  with  difficulty  by  the  tent  door.  Two  firm  pomegranites 
swell  the  alabaster  white  surface  of  her  bosom.  Her  eyes  are  Uvdy  and  tender  like 
those  of  the  antelope;  her  eyebrows  arched;  and  her  black  hair,  drawn  together 
with  a  clasp,  waves  over  the  neck  like  the  camel's."1T  The  complexions  of  the 
lower  orders  of  women  in  the  maritime  plains  are  a  deep  yellow;  but  in  the  moun- 
tains, even  tiie  females  of  the  peasantry  exhibit  forms  and  complexions  which  Greece 
and  Italy  would  not  disclaim. 

vThe  ancient  language  of  An^ia  seems  to  have  had  a  near  resem- 
blance to  the  Hebrew.  Before  Mahomet's  time  there  were  two  leading 
dialects,  that  of  the  Ham-yarites,  or  Homerites,  which  prevailed  in  Yemen ;  and 
that  of  the  Korcishites,  which  was  used  in  the  country  round  Mecca.  The  latter 
was  the  least  agreeable  and  pure  of  the  two,  but  the  promulgation  of  the  Koran, 
cmd  the  victories  of  Mahomet,  gave  it  a  triumph  over  the  other.*^  This  sacred  lan- 
guage is  taught  in  the  schools  by  fixed  rules ;  in  it  alone  the  pubUc  instructions  in 

*  For  an  acoount  of  the  htnn6  see  a  note  of  M.  Langlea,  CollectioD  portat  des  Voyages,  ii. 
127. 

f  Moallakat,  trad,  de  Hartmann,  p.  69—125.    Taraphae  Moalkallat,  ed.  Reiske,  p.  45. 

i  Arvieux,  M^moires,  edit.  Labal.  iii.  297. 

§  Ilartmann  oa  the  Toilette  of  the  Ilebi*ew  >fomen,  in  German.  ^Schroeder,  de  vestitu  ma- 
lierum  Hebraeamm.  ' 

I  MedJBOon  and  Leila,  Fr.  translation  of  M.  Chezy,  pref.  xxv.  etc.  etc. 

^  Passages  from  Hariri,  Ibn  Doreid^  Motannabi,  and  others,  collected  in  Hartmann's  Auf- 
klerungen  tiber  Asien,  i.  549,  etc.  * 

**  Pococke,  Specimen  Historiz  Arabum,  p.  150.    Eichhorn'si  Preface  to  the  German  trr* 
Ution  of  Iticbardson's  Treatise  on  Oriental  Literature.    Adelung's  Mithridates,  u  383,  &c 
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the  mosques  are  delirered.  The  present  language  of  the  learned,  and  which  is  also 
employed  in  solemn  addresses,  does  not  differ  from  it  in  construction,  or  in  the  ap 
plicatioti  of  its  terms.*  But  a  similar  uniformity  does  not  extend  to  ihe  vulgar  Ara- 
bic, which,  like  all  languages  that  are  widely  diffused,  has  experienced  iDaaj 
admixtures  and  alterations,  t  Not  only  do  the  people  speak  differently  in  the  moun- 
tains and  the  Tehama  o^  Yemen,  but  people  of  r^ik  have  a  pronunciation  difficuli 
to  imitate,  and  terms  for  various  objects  different  from  those  of  the  peasantry  ;  anc 
all  these  dialects  have  but  a  slight  conformity  with  ihat  of  the  Bedouins.  In  the 
distant  provinces  the  difference  is  still  greater.  It  b  by  the  junction  of  dialects  so 
numerous,  that  the  Arabic  language  boasts  of  so  copious  a  vocabulanr.  In  treatises 
on  the  subject  we  are  told  that  it  has  no  less  than  a  thousand  terms  for  a  camel,  and 
live  hundred  for  a  lion.  The  pronunciation  of  the  south  and  of  the  oast  is  easier 
for  the  organs  of  the  inhabitants  of  the  south  of  Europe  than  that  of  the  Arabs  of 
Egypt  and  Syria.  Our  northern  nations  possessing  a  greater  variety  of  consonants, 
especially  of  those  called  gutturals,  are  more  capable  of  acquiring  it.  The  con- 
quests of  the  Arabians  have  disseminated  their  language  along  the  southern  i^ore 
of  the  Mediterranean,  from  Egypt  to  the  straits  of  Gibraltar,  and  from  the  iskmd  of 
Madagascar  along  the  whole  shore  of  the  Indian  Ocean. 

Written  dM-  I  The  most  ancient  characters  used  in  Arabia  seem  to  be  those  called 
"*^*^  I  the  PersepoUtan,  formed  of  long  lines,  broad  and  spUt  at  one  end^  sod 

brought  to  a  point  at  the  other,  distinguished  from  one  another  chiefly  by  positkeo 
and  size,  compared  by  some  writers  to  nails,  by  others  to  arrows,  and  called  the 
nail-headed  or  arrow-headed  characters.  These  were  succeeded  by  the  Ham-yanc 
so  called  from  a  dynasty  of  that  name ;  and  these  gave  plaec  to  the  Eufic  or  M 
Arabic  characters. 

The  Arabic  language  is  not  so  diflicult  of  acquisition  as  its  alleged 
multiplicity  of  terms  and  dialects  might  lead  us  to  suppose.  Among  the 
other  difficulties  which  are  to  be  encountered  in  the  mode  of  teaching 
languages  generally  employed,  much  waste  of  time  arises  from  the  attention  <^  the 
pupil  being  first  directed  to  the  written  or  printed  characters.  If  the  sounds  weit 
represented,  in  the  first  instance,  by  judicious  and  well  understood  combinaiioos  of 
the  elements  of  our  own  alphabet,  and  if  a  considerable  advancement  in  the  know- 
ledge of  words  were  made  on  that  plan,  all  that  is  essential  would  be  speedily  ac- 
quired, and  the  use  of  the  characters  would  be  afterwards  more  easily  studied,  and 
with  mater  interest.  The  dialects  have  been  represented  by  some  as  eqnaDy  dis- 
tinct from  each  other  as  the  different  languages  of  Europe  are.  But  this  is  by  no 
means  the  case.  A  native  of  Morocco  or  of  Malta  can  converse  without  difficulty 
with  Egyptians  and  Arabians.  The  Maltese  servants  who  went  with  the  British 
army  in  their  expedition  to  Egjrpt,  were  very  useful  interpreters.  The  wide  extent 
of  countries  in  which  this  language  is  spoken  and  written,  the  works  in  history  and 
science,  and  even  in  poetry  and  the  belles  letter^,  which  it  contains,  its  affini^  to  the 
classical  language  of  Persia,  as  well  as  to  tiiat  of  the  Old  Testament,  and  the  light 
which  is  thrown  by  it  on  philology,  general  grammar,  and  the  genealogy  of  languages, 
furnish  motives  sufficient  to  make  the  acquisition  of  the  Arabic  language  very  desir- 
able to  every  hberal  scholar. 

Although  science  in*  Arabia  is  reduced  to  some  crude  notions  of  meiS- 
cine,  and  some  of  the  reveries  of  astrology,  the  ardent  genius  of  diis  peo- 
ple is  exhibited  and  proved  in  the  numerous  poetical  turns  of  thought 
which  are  contained  in  the  Koran.  Morality  and  poetry  are  still  the  favourite  ob- 
jects of  their  studies.  The  country  of  Djof,  in  the  kingdom  of  Yemen,  contains 
several  persons  who  possess  the  tcdent  of  writing  extempore  verses.  Education, 
though  it  has  declined  in  Arabia,  is  not  altogether  neglected.  Several  of  the  com- 
mon people  can  both  read  and  write.  The  higher  classes  keep  teachers  in  their 
houses  for  the  instruction  of  their  children  and  young  slaves.  In  general,  evcty 
mosque  has  a  school  attached  to  it,  and  a  revenue,  arising  from  the  donations  oi  the 
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charitable,  is  devoted  to  the  maintenance  of  the  teacher,  and  of  poor  scholars-  The 
large  towns  contain  manj  other  schools  to  which  the  children  of  the  middling  classes 
are  sent  for  reading,  writing,  and  arithmetic.  The  girls  are  taught  separately  by 
female  instructors.  In  some  of  the  chief  towns  there  are  colleges  for  astronomy,  as- 
trology, philosophy,  and  medicine.  The  kingdom  of  Yemen  has  two  famous  uni- 
versities or  academies;  one  at  Zebid  for  the  Soonnites,  and  the  other  at  Damar  for 
the  Zeidites.  The  explanation  of  the  Koran,  and  the  history  of  Mahomet  and  the 
first  caliphs,  are  the  branches  of  study  most  generally  attended  to. 

The  extraordinary  man  who  founded  the  Mahometan  religion,  had  to  |  lusgioiK 
contend  with  the  ancient  idolatry  of  the  Arabians.  In  remote  times  human  sacrifices 
were  in  use  among  them,  as  well  as  among  their  neighbours  the  Syrians  and  Cartha- 
ginians. Sabeism,  or  the  worship  of  the  heavenly  bodies,  was  common  to  them  with 
the  people  of  Syria  and  Chaldea.  The  Christian  religion  had  made  some  progress 
in  Arabia  before  the  time  of  Mahomet.  The  country  contained  numerous  tribes  of 
Jews  who  followed  this  ancienft  worship.*  The  Arabian  prophet  had  some  difficulty 
in  reducing  thenw  His  church,  like  every  other,  is  divided  into  parties  maintaining 
contradictory  opinions.  Besides  the  sect  of  the  Soonnites,  there  is  another  very 
considerable  one,  which  goes  by  the  name  of  the  Zeidites.  In  doctrine  they  seem 
to  agree  with  the  former,  but  are  less  rigid  in  their  religious  observances.  Towards 
the  middle  of  the  last  century,  a  sheik  of  Yemen  formed  a  new  sect  about  the  same 
time  that  the  religion  of  the  Wahobees  sprung  up  in  the  centre  of  Nedjed.  The 
Sheettes,  or  the  sect  of  Ali,  prevail  along  the  Persian  Gulf.  In  Omin  another  sect 
has  arisen,  rather  of  a  political  than  a  religious  nature:  its  adherents  are  called  Bed- 
jas,  and  they  do  nOt  acknowledge  any  of  Uiose  great  prerogatives  which  the  descend- 
ants of  Mahomet  exercise,  particularly  in  the  province  of  Hedjaz. 

Having  already  given  some  view  of  the  arts  and  commerce,  as  exist- 
ing in  Yemen  and  OmIn,  we  Subjoin  a  few  general  remarks.  The  arts 
are  neglected  in  Arabia.  There  is  no  printmg  press  in  the  country.  The  chief  ob- 
stacle to  this  art  is,  that  the  modem  Arabic  letters  being  mutually  connected  and 
often  placed  above  one  another  or  interlaced,  are  thought  more  handsome  when  well 
written  than  when  printed.  Hence,  printed  works  are  so  offensive  to  the  eye  that 
no  person, will  read  them.  This  obstacle,  however,  we  may  expect  to  see  removed 
by  the  use  of  that  elegant  recently  discovered  art  called  the  lythographic,  by  means 
of  which  written  characters  continuous  without  interstices,  are  impressed  with  a  sav- 
ing of  labour  equally  great,  if  not  greater,  than  that  attending  typography,  as  com- 
pared with  that  of  multiplying  copies  with  the  pen.  As  the  zealous  Soonnites  allow 
of  no  figures  of  objects,  painting  and  sculpture  are  arts  unknown  in  Arabia;  but  their 
inscriptions  in  relief  are  well  executed.  Gold  and  silver  are  very  well  worked  in 
Yemen.  But  this  art  is  t^hiefly  carried  on  by  the  Jews  and  Banians.  Clock  and 
watch-making  are  neither  much  advanced  nor  greatly  esteemed;  Music  is  also  ne- 
glected, at  least  no  instruments  except  drums  and  fifes  are  used.  All  mechanics 
work  In  &  sitting  posture.  There  are  some  sorts  of  employments  in  which  the  Ara- 
bians me  their  toes  with  the  same  dexterity  as  we  do  our  fmgers.  No  wind  mills  or 
water  m^s  are  fbund  in  Arabia,  but  Niebuhr  having  seen  in  Tehama  an  oil  press 
which  was  turned  by  an  ox,  thought  it  prdbable  that  com  mills  of  the  same  description 
were  also  used. 

Arabia  probably  contains  a  population  of  ten  or  twelve  millions,  who,  united  un- 
der one  poUtical  hec(d,  might  prove  a  formidable  enemy  to  Persia,  to  Turkey,  or  the 
whole  of  Africa. 

*  See  the  passa^^es  collected  in  Schultens,  Historia  Joctanidarum^  p.  61>62— 144. 
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Table  of  the  Geographical  poeiiione  of  Arabia.. 
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PERSIA. 

Its  General  Phyaical  Geography. 

fiew.  I      The  leading  division  of  Persia,  in  modem  timoi,  is  into  two  njontf* 

chies;  that  of  the  Afghans  on  the  east,  and  that  of  Futte-AU-Sba  <»>  ^®  ^ 
Therefore,  though  these  poUtical  divisions  are  Uablo  to  continual  change,  we  so*" 
assign  separate  portions  of  our  work  to  these  two  parts,  entitUng  the  latter  Aiff^ 
tan.  Persia,  however,  being  the  most  conspicuous,  as  well  as  the  most  ^^^"VJ^ 
ISiUUcal  point  of  view,  and  having  included,  at  different  times,  and  for  long  po'*^ 
housea 

mosque  ^in^  to  several  observations  of  the  Satellites  of  Jupiter,  but  in  the  Coi?^P  !j^ 
;eDuhr.  has  given  obBervations  of  the  lunar  dtstanceBy  which  seem  to  give  » (W»^^ 

's  Chrefto  •'*®'®"*  ^^^  modem  political  divisions  ofi'er  nothing 'ceriain,  and  are  i"  »™ 
vn,  no  comparative  Table  is  given.  • 
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the  territorj  at  present  in  the  hands  of  the  Afghans,  some  of  our  general  descriptions 
under  the  head  of  Persia  will  extetid  beyond  the  limits  of  the  modem  Persia,  espe- 
cially towards  the  east,  where  indeed  the  boundaries  are,  in  some  degree,  uncertain. 
The  range  of  country  comprehended  in  these  two  monarchies  reaches  from  the  basin 
of  the  Tigris  and  Euphrs^es  on  one  side,  to  those  of  the  Sinde  or  Indus,  and  of  the 
Ot^us  or  Gihon  on  the  other,  forms  a  great  natural  region  washed  by  the  Caspian  sea 
on  the  one  side,  and  on  the  other  by  the  Persian  gulf,  and  the  Indian  ocean;  and  . 
though  this  vast  plateau  is  greatly  diversified,  and  comprehends  several  distinct  ba- 

,    sins,  there  are  stiU  so  mtny  joints  of  resemblance  amqng  them  as  to  form  one  whole. 

^  The  political  revolutions  to  which  this  country  has  con3tantly  been  a 
prey,  have  most  frequently  ended  in  a  union  of  it  under  one  sceptre.  In 
the  earUest  dawn  of  history,  we  fhid  it  possessed  by  several  independent  nations ;  the 
Persians  in  the  south,  the  Arians  in  the  east,  and  the  Modes  in  the  centre ;  different 
barbarian  hordes — as  the  Hyrcanians,  Parthians,  and  Cadusians,  on  the  north.  It 
is  a  matter  of  doubt  whether  the  ancient  empires  of  Nineveh  and  Babylon  ever  in- 
cluded ancient  Persia,  that  is,  the  ancient  Fars,  with  Kerman  and  Laristan.  His- 
tory hangs  in  suspense  about  the  truth  of  the  marvellous  expeditions  of  Semiramis; 
but  we  know  that  every  momentary  inroad  figures  as  a  conquest  in  the  chaos  of  pri- 
mitive history*  The  Modes,  however,  really-subjugated  the  Persians.  That  people 
seems  to  have  first  carried  their  arms  against  the  Scythians  of  Asia,  in  Tooran  or 
the  present  Tartary,  and  against  the  Indians.  Five  centuries  before  the  Christian 
era,  Cyrus  delivered  his  nation  from  the  yoke,  and  gave  it  the  sovereignty  over  the 
whole  of  western  Asia.  But  on  entering  Europe,  tlie  little  nation  of  the  Greeks  ar- 
rested the  progress  of  the  numberless  armies  of  Asia.  Soon  afler,  united  under 
Alexander,  they  overthrew  the  feeble  colossus  of  the  Persian  power.  Afler  his 
death,  wken  the  d|0cord  of  the  vietors  gave  rise  to  a  multitude  of  sparate  kingdoms^ 
the  warlike  trH>e  of  the  Parthians  about  th«  year  248  before  Christ,  took  possession 
of  the  provinces  which  form  the  modem  Persia.  The  Greeks  still  maintained  their 
ground  in  Bactriana.  Demetrius,  their  king^  subjugated  and  civilized  Indostan. 
Eucratides,  the  iirsi,  reigned  over  a  thousand  cities.  But  the  Scythians,  or  rather 
the  new  nartion^  which  succeeded  to  the  Scythians,  uniting  with  the  Parthians,  over- 
threw the  Bactrian  ifarone.  The  Parthians,  under  their  king  of  the  Ashkanian  dy- 
nasty, the  Arsacides  of  the  Greek  historians,  successfully  resisted  the  progress  of 
the  Roman  power.     Towards  the  year  220  of  the  Christian  era,  a  private  man  in 

.  Persia,  according  to  the  Greek  authorities,  wrested  the  power  out  of  the  hands  of  the 
Parthians,  and  founded  the  dynasty  of  the  Sassanides.  But  the  oriental  writers  do 
not  consider  the  modern  Persians  as  distinct  from  the  Parthians ;  and,  according  to 
them,  Artaxerxes,  or  Ardshir,  is  descended  from  the  royal  blood  of  the  Parthians. 
Whatever  be  the  fact  on  this  dark'pomt,  the  Persian  empire  often  stmggled  against 
that  of  Constantinople ;  and  having  made  a  brilliant  appearance  under  the  sway  of 
the  wise  Nooshervan,  submitted  to  the  Arabians,  and  to  the  Mahometan  reUgion, 
about  the  year  636. 

Two  centuries  afler  this  the  kingdom  of  Persia  was  re-established  in 
Khorasan ;  and,  af\er  several  revolutions,  recovered  its  original  extent 
of  territory.  In  the  year  934  the  house  of  Bouiah  ascended  the  throne,  Shiraz  being 
the  seat  of  government.  Persia  was  included  in  the  conquests  of  Gengis-Khan  in 
1220,  and  Tamerlane  in  1892,  and  recovered  its  freedom  again  under  the  Sophis, 
who  ascended  the  throne  in  1506.  Shah- Abbas,  sumamed  the  Great,  began  in  1686 
a  reign  of  half  a  century,  which  was  brilliant  but  tyrannical.  In  1722  Persia  was 
conquered  by  the  Afghans.  This  event  was  followed  in  1736  by  the  extinction  of 
the  family  of  the  Sophis,  and  the  elevation  of  Nadir,  sumamed  Thamas-Khouli- 
Khan,  to  the  imperial  throne.  This  ferocious,  but  able  and  fortunate  prince,  was  a 
native  of  Khorasan.  On  the  20th  of  June  1747  he  was  killed,  afler  a  reign  of  ele- 
ven years,  which  was  chiefly  signalised  by  the  rapid  conquest  of  Indostan. 

This  was  the  commencement  of  a  period  entirely  new,  by  which  the  modem  geo- 
gmphical  division  of  the  country  was  fixed.     The  weakness  of  Nadir- 
Shah's  successors,  and  the  dreadful  war  which  devasted  western  Persia, 
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gare  to  the  Afghans  an  opportunity  of  oonsolidating  a  new  empire,  which  embraced 
Sie  whole  of  eastern  Persia,  and  of  which  the  city  of  Kaubul  is  the  capital. 
wettcni  Pttw  Western  Persia  enjoyed  some  repose  under  the  government  of  K^ 

■^  rim- Khan,  who  did  not  assume  the  title  of  Shah,  contenting  hirasclf  with 

that  of  veJnl  or  regent.  This  good  prince  had  served  iHHier  Nadir,  with  whom  he 
was  a  particular  favoutite.  When  the  tyrant  died  he  was  at  Shiraz.  He  took  on  him 
the  reins  of  government,  and  was  supported  by  the  inhabitants  of  that  city,  who  were 
charmed  by  his  beneficence,  and  placed  unbounded  confidence  in  his  justice.  In  re- 
turn for  this  attachment  Kerim  embelUshed  their  city  with  beautiful  palaces,  raoeques, 
and  elegant  gardens ;  he  repaired  the  high  roads,  and  rebuilt  the  caravanseras.  Hii 
reign  was  not  soiled  by  any  act  of  cruelty.  His  charity  to  tho  poor,  and  the  efforts 
which  he  made  for  the  re-establishisent  of  trade,  met  with  universal  praise.  He 
died  about  the  year  1779,  after  a  reign  of  sixteen  years. 

The  death  of  Kerim  was  followed  by  new  disturbances  and  misfortunes,  as  hii 
brothers  attempted  to  take  possession  of  Hio  sovereignty  to  the  ^xclusi^n  of  his  chil- 
dren. At  last,  in  1784,  Ah-Murat,  a  prince  of  6ie  blood,  obtained  peaceful  posses- 
Agft-Moham-  sion  of  the  throne  of  Persia.  In  the  meantime,  a  eunuch  of  tho  name 
aodL  ^  Aga-Mohammed  took  independent  possession  of  Mazander^.  Ali-Mu* 
rat,  in  marching  against  this  usurper,  was  killed  by  a  fall  from  his  horse.  His  m 
Jaafar  succeeded  to  the  sceptre,  but  he  was  defeated  by  Aga-Mohammed  at  Tezde- 
Kast,  and  withdrew  to  Shiraz. 

In  1792,  Aga-Mohammed  attacked  thatcity,  and  Jaafar  lost  his  life  in  an  insur- 
rection. The  victor  defaced  the  tomb  of  Kerim,  and  insulted  his  ashes.  The  heroic 
valour  of  Louthf-Ali,  son  of  Jaafar,  was  opposed  in  several  desperate  engagements 
to  the  fortunes  of  the  eunuoh,  but  without  success,  and  the  latter  became  final  mas- 
ter of  the  whole  of  western  Persia.  He  named  as  his  succesaor  his  own  nopbev, 
Fiitt*>Aii*  I  Baba-Khan,  who,  since  17^6,  has  reigned  peaceably  under  the  name  of 
^^  I  Futt6-Ali^Shah.    This  prince  has  been  engaged  in  several  wars  againM 

the  Russians,  and,  that  he  might  the  more  advantageously  defend  the  northern  pro- 
vinces firom  that  power,  he  established  bis  residence  at  Tehran.  The  provincea  which 
in  1810  were  subject  to  him,  were  Erivan,  Adzerbidjan,  Ghilan,  Mazanderin,  west- 
em  Khorazan,  Irak-Adjemi,  Persian  Koordistao,  Farsistin,  and  Kermin.  The 
Arabian  sheiks  on  the  Persian  Gulf  were  tributary  to  him,  and  respectful  presents 
were  sent  to  him  by  the  ooali  or  prince  of  Mekran** 

Prawttc  poid-  ^^^^  ^^  ^^^^  ^  1^^^  ^^  ^^^  ^^  Persia.  It  had  ceased  to  be  cos- 
cai  state.  tomary  to  crown  the  sovereigns.     The  anarchy  was  so  habitual,  that 

the  only  recognizance  of  majesty  was  to  proclaim  every  morning  the  name  of  the 
khan  who  reigned  for  the  day.  fiut  Futte-Ali  bears* the  dignified  title  of  Shah  or 
king.  This  prince,  firm  and  severe,  appears  to  have  delivered  the  people  and  the 
government  from  the  arbitrary  authority  and  the  exactions  of  numerous  khana.  T^ 
title  of  khan,  derived  from  the  Tartars,  corresponds  to  the  denomination  of  wm 
among  the  Persians,  which  is  now  given  to  gentlemen  in  generaL  The  kbana  v^ 
sometimes  governors  of  provinces,  sometimes  only  proprietors  of  small  districts, 
and  claim  a  hereditary  right  of  succession,  although  the  sovereign  has  it  in  his  power 
to  punish  them  with  confiscation  or  with  death.  The  great  khans  are  sometiiaes 
called  beglerbegij  and  in  time  of  war  sirdars  or  generals.  Those  who  have  the  com- 
mand of  towns*  are  generally  denominated  darogofi  or  governors.  ^ 

Futteh-Ali-Shah  can  bring  into  the  field  100,000  men,  and  the  number  of  hissuD* 
jects,  though  greatly  reduced  by  recent  wars,  is  probably  from  six  to  eight  wm^ 
The  kingdom  of  Kabool,  with  its  Indian  provinces,  possesses  perhaps  an  e(p 
population,  but  its  strength  is  greatly  impaired  by  intestine  anarchy.  On  the  who»» 
notwithstanding  the  bravery  of  the  Afghan  infantry,  and  of  the  Persian  cav«ny» 
these  two  empires,  in  a  state  of  separation,  can  never  enjoy  a  high  political  tior 
portance. 

PrcMBtboon-  I      We  uow  procoed  to  our  description  of  the  country,  to  which  thep^ 
****^  I  ceding  historical  preamble  was  necessary.     Western  Persia  is  boui»^ 

•  HlstoTy  of  the  Revolution  of  Persia,  by  Picault,  3  vols.    Chardin'a  Traycls.   HiiU'**' 
s  by  LangWi.  in  bis  10th  vol 
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oa  the  north  by  Georgia  and  the  Caspian  Sea,  both  in  possession  of  Russia.  Shir- 
wan,  though  partly  occupied  by  the  Russians,  has  not  yet  been  formally  ceded  to 
them  by  Persia,  nor  has  she  even  formally  acknowledged  the  right  which  the  Geor- 
gians have  exercised  in  submitting  to  the  Russian  authority.  The  Turkish  frontier 
has  not  been  altered  since  AU-Murat  gave  up  the  city  of  Bassora  to  the  Turks.  The 
Persian  Gulf  aheady  described  in  our  account  of  Arabia,  forms  the  southern  boun- 
dary of  this  country;  but  the  Persians,  though  situated  between  two  seas,  have  never 
cultivated  navigation. 

The  whole  of  Persia  is  a  highly  elevated  country,  as  is  proved  by  the 
great  abundance  of  snow.  Tins  plateau  joins  that  of  Armenia  and  Asia 
Minor  on  the  west,  and  becomes  confounded  with  that  of  central  Asia  on  the  east. 
This  is  the  chain  of  high  lands  which  the  ancients  called  Taurus,  a  general  term 
"which  they  applied  to  any  thing  gigantic  Taurus  divided  Asia  into  two,  or  rather, 
according  to  Strabo,  into  three  parts.  The  first  lies  on  the  north  of  the  mountains. 
Xhe  second  is  on  the  top  of  the  Taurus,  lying  between  the  different  chains  of  moun- 
tains of  which  it  consists,  and  the  third  is  that  which  is  situated  to  the  south.  This 
mode  of  division  is  founded  on  an  accurate  observation  of  the  leading  differences  of 
climate  and  of  produce.  But  the  ancients  knew  that  the  numerous  chains  of  moun- 
tains comprehended  under  the  general  name  of  Taurus  were  "  divided  by  many  val- 
leys and  elevated  plains."*  They  also  knew  that  several  of  the  mountains  of  Persia^ 
after  rising  abruptly  from  the  middle  of  the  plain,  gradually  became  fiat  at  the  sum- 
mit, and  presented  an  absolute  plcdn.|  These  observations  are  confirmed  by  modem 
travellers.  The  mountains  of  Persia,  according  to  M.  Olivier,  do  not  seem  to  form 
any  continued  chain,  nor  to  have  any  leading  direction.  They  extend  without  order 
in  all  directions,  and  are  heaped  one  on  another  as  if  thrown  together  at  random. 
Groups  which  seem  to  form  the  commencement  of  chains,  are  suddenly  interrupted 
by  smooth,  extensive,  and  very  elevated  plains.;];  But  the  plateau  itself  on  which 
this  heap  of  mountains  is  reared,  must  have  two  declivities,  one  towards  the  Eu- 
phrates and  the  Persian  Gulf,  and  the  other  towards  the  Caspian  Sea. 

It  is  on  the  south  side  of  the  basin  of  the  river  Kur,  that  we  must 
look  for  the  northern  continuation  of  Mount  Taurus.  The  Ararat,  and 
the  chain  to  which  it  belongs,  join  the  high  mountains  which  separate  the  lake  Tan 
from  the  lake  Oormia.  These  last  are. a  part  of  the  JStphates  of  the  ancients.  But 
to  the  south  of  the  river  Araxes,  there  is  a  chain  of  very  cold  mountains,  the  south 
side  of  which  embraces  Adjerbidjan,  the  ancient  Airopatene.  These  mountains  de- 
fied the  arms  of  Alexander  the  Great ;  from  their  sides  the  Alpons  go  off  towards 
tiie  east,  a  belt  of  high  limestone  mountains  which  runs  parallel  to  the  southern 
shore  of  the  Caspian  Sea.  In  the  ancient  Hyrcania,  the  sides  of  these*  mountains 
are  described  as  not  only  steep  towards  the  sea,  but  projecting  ''  in  such  a  manner, 
that  the  rivers  throw  themselves  into  tlie  sea,  foi'ming  a  hquid  arch,  under  which 
men  could  pass  on  dry  ground.  "§ 

The  ^*  Caspian  Gates,"  passing  through  this  range,  are  mentioned 
by  the  ancients  as  an  artificial  road,  twenty-eight  Roman  miles  in  length, 
of  a  width  which  admitted  only  a  single  chariot  to  pass,  with  high  black  rockson 
each  side,  from  which  salt  water  continually  trickled  down,  rendering  the  road  very 
troublesome,  while  it  was  also  infested  by  numerous  serpents,  rendering  it  impassa- 
ble in  summer.  ||  This  passage  is  near  Demawend,  at  a  distance  of  forty  miles  from 
Tehran.  IF  According  to  the  ancients,  these  Hjrrcanian  mountains  were  continued  to 
Bactriana,  where  they  joined  those  called  the  Paropamiaan^  the  Gaoor  of  the  mo- 
dems. Mr.  Forster  in  his  travels  says,  he  found  no  mountains  between  Kandahar 
and  Herat.  This  only  shows  that  the  traveller  went  along  a  plateau,  and  neglected 
to  extend  his  researches.  This  gentleman  himself,  at  the  same  time,  adds  weight 
to  our  opinion,  "when  he  says,  that  there  is  a  high  chain  of  snowy  mountains  to  the 
north  of  Tchershitz.     These  are  the  mountains  of  the  ancient  Parthiene.     Mr. 

*.  Strabo,  lib.  xi.  p.  358,  etc.  f  Curt,  lib.vi.  cap.  16.  lib.  yii.  cap.  39. 

#  Olivier,  Voyage  dans  Penopire  Ottoman,  la  Perse,  etc.  v.  chap.  7. 
%  Strabo,  lib.  xi.  p.  551.  I  Pliny,  lib.  vi.  cap.  14. 

1  The  author  here  refers  to  a  MS.  by  M.  T— . 
Vol.  L— 3  £ 
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JJowu^MoT   I  Foster  travelled  along  the  basin  of  the  Furra  Rood,  and  the  Helmund, 
'^  with  its  tributaries,  and  had  on  his  led  the  mountains  of  Paropaintsin» 


which  are  extensive  in  all  dimensions,  and  occupied  by  the  Eimaks,  Hazaurehs,  asd 
Dooranees.* 

The  southern  chain  enters  Persia  to  the  south  of  the  lake  Oormia.  The  branck 
of  Aiagha-Tag,  which  goes  off  to  the  south  and  forms  the  boundaries  of  the  king- 
dom, is  the  Zagros  of  the  ancients,  and  always  in  the  possession  of  the  Koords. 
The  first  great  chain  which  enters  Persia  is  called  Elwend.  The  Persian  geogra- 
pher, Ebn  Ilaukal,  informs  us,  that  from  the  neighbourhood  of  Koordistaa  to 
Ispahan,  the  country  consists  entirely  of  mountains.  He  specifies,  among  the  most 
noted,  the  Demavend,  from  the  top  of  which  the  eye  takes  in  a  range  of  200  miles, 
'  while  that  of  Bisootoon,  in  the  same  country,  was  celebrated  for  its  singular  sca^ 
Gateiof  tures  which  are  still  in  existence.    The  Hetzerdara,  or  1000  moimtaia*, 

^*'*^  embrace  on  the  north  and  west  the  basin  in  which  the  city  of  Shiraz  nod 

the  ruins  of  Per^poHs  are  situated.  This  chain  required  the  utmost  exertion  fisr 
the  army  of  Alexander  to  penetrate  it.  The  passage  called  the  Gates  of  Sosa,  a 
of  Persis,  was  occupied  by  a  body  of  Persian  troops. t  Another  defile  led  Grom 
Persia  into  Media,  called  Climax  Megala,  or  the  great  stair,  because  the  pasaagt 
was  cut  out  in  the  form  of  steps.;];  On  the  south  side,  the  mountains  are  not  fiir 
from  the  Persian  Gulf,  pass  across  Kerm&n  or  Carmania,  and  though  one  of  their 
branches  appears  to  lose  itself  in  the  desert  to  the  east  of  the  lake  Bakdgan,  the 
principal  chain  seems  to  join  that  which  separates  Seistin,.or  the  country  of  the  aa* 
cient  Dranp^cE,  from  Mekran,  the  ancient  Gedrosia.  A  modem  author  calls  than 
Djebel-JlboiL  Tliis  chain  joins  the  mountains  Sooliman,  which,  with  the  mountains 
of  Wulliy  form  a  long  plateau,  separating  Persia  from  India.  This  plateau,  ab<HBid- 
ing  in  hills,  possesses  great  elevation  even  in  its  valleys,  as  may  be  inferred  firom  its 
temperature.     It  joins  the  great  central  plateau  of  Asia. 

On  the  whole,  it  must  be  acknowledged  that,  though  in  this  outline  of  the  moan- 
tains  situated  between  the  Caspian  Sea  and  the  Indian  Ocean,  we  have  bought 
proper  to  pay  the  utmost  respect  to  the  descriptions  of  the  ancients,  particularly  of 
Strabo,  new  local  observations  are  requisite  before  this  part  of  physical  geography 
can  be  properly  understood.  The  Persian  mountains,  separately  taken,  appear  of 
moderate  height,  yet,  being  covered  with  snow,  for  a  great  part  of  the  year,  thej 
must  be  concluded  to  rest  on  a  very  elevated  base.  || 

Saline  and  ^^^  ^^  ^^^  distinctive  characters  o^  the  plateau  of  Persia  is  its  great 

Mndjr  deseiti.  extent  of  dcscrts,  which  are  rather  saUne  than  sandy.  They  are  priod- 
pally  five.  .The  most  distant  is  that  of  Karakum  on  the  north  of  Khorasan,  which 
is  sandy.  That  which  lies  between  Khorasan  and  Irak-Adjemi;  called  t^ie  Great 
Salt  Desert,  is  360  miles  long,  and  190  broad,  and  appears  to  join  that  which  fonas 
the  northern  part  of  the  province  of  Kerm&n,  the  Caramama  Deserta  of  the  an- 
cients; these,  along  with  the  deserts  of  Kiab  and  of  Mekran,  occupy  three-tenths 
of  the  country.  In  the  Great  Salt  Desert  tlie  layer  of  crystallized  sea  salt  irhicb 
covers  the  surface  of  the  ground  is  .in  several  places  an  inch  in  thickness.  Aceord- 
ing  to  Beauchamp,  it  is  in  this  desert,  not  far  from  Kom,  that  the  enchanted  mono- 
tain  Telesm6  is  found,  from  which  the  word  talisman  is  derived.  This 
arid  and  steep  mountain  appears  to  alter  its  form  according  to  the  points 
from  which  it  is  seen.  The  black  moving  sand  with  which  it  is  covered  contributes 
to  multiply  these  illusory  appearances.  A  small  stream  flows  past  it,  the  water  of 
which  is  remarkably  heavy  and  saline.  IT 
The  Persian  deserts,  so  similar  in  other  particulars  to  those  of  Africa,  present 

•  Former's  Travels  from  Bengal  to  Peteraburgh.    See  the  map  aceompanyiog  Mr.  Elphiii- 
aton'a  account  of  Caubul.    Alao  Book  XXXV.  of  this  work. 

t  Arrian,  lib.  iii.  cap.  18.    Diod.  lib.  xvii.  chap.  6a    Strabo,  lib.  xv.  p.  501. 

*  Pliiu  lib.  vL  cap.  26.  r  *  tr 

I  "  Peraarum  regna»  inter  duo  maria,  Hyrcanum  ct  Persicttm  attolHmtur  jugis  CaucasSi^ 
im''"*  7^*0  ^^^^"  l*tcrum."    Plin.  lib.  vi.  cap.  13.    Beauchamp,  Journal  dea  S^vaim 

T  Beauchamp,  Journal  dea  S^avans,  1790,  p.  734. 
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also  the  same  kind  of  lakes,  but  of  larger  siae.     There  are  more  than  |  Ltkciu 
thirty  which  have  no  outlets.     That  of  Zereh  or  Durra,  covers  an  extent  of  1100 
square  miles,  and  receives  the  river  Hindmend,  or  Ilelmund,  which  is  upwards  of 
400  miles  in  length.     This  lake  is  the  Jhia  Palua  of  the  ancients.     But  it  belongs 
more  properly  to  eastern  Persia  or  Afghanistan. 

Among  the  high  mountains  of  Adzerbidjan  and  of  Armenia,  is  the  |  Urmiiu 
great  lake  of  Urmia,  or  Ooroomia,  so  called  from  the  name  of  a  town  situated  at  its 
southern  extremity.  This  lake  is  represented  as  about  47  miles  long  and  half  as 
broad.  This  lake  must  be  the  SpmUa  of  Strabo,  and  the  Capoton  of  the' Armenian 
geography,  at  least  if  d'AnvOle  is  correct  in  making  the  Van  lake,  which  is  a  very 
short  way  to  the  west,  the  Arsissa  of  antiquity.  This  lake  is  very  saUne,  and  yields 
a  bitter  salt  when  evaporated,  and  one-third  more  in  quantity  than  that  obtained  from 
the  waters  of  the  sea.*  When  tiie  rivers  which  supply  it  are  much  swollen,  the 
surface  of  this  lake  sometimes  rises  thirty  feet.  From  the  strata  of  shells  found  on 
the  south  and  north,  it  seems  to  have  formerly  extended  farther  in  these  directions.^ 
It  contains  no  fish.  The  limestone  mountains  in  its  neighbourhood  are  remarkable, 
as  being  the  country  of  the  famous  Assassins.  Lake  £rivan,  about  one  hundred 
miles  to  the  north  of  it,  is  about  seventy  miles  in  circumference.  It  has  a  small 
island  in  the  middle,  and  abounds  in  carp  and  trout  It  is  the  LyckHites  of  Ptolemy. 

The  Euphrates  fuid  the  Tigris  cannot  now  be  numbered  among  the  |  Riven, 
rivers  of  Persia.  Such  others  as  run  into  the  Persian  Gulf  ard  small,  and  require 
no  observations.  The  largest  river  of  Khorazan,  the  Tedzcn  of  the  mo-  |  Tcdzen. 
derns,  and  the  Oohus  of  the  ancients,  loses  itself  in  a  marshy  lake,  according  to 
Wahl,  but  it  is  more  [Hrobable  that  it  passes  through  the  marshes  which  it  forms  to 
communicate  with  the  Gulf  of  Balkan.  ^  Among  the  other  Persian  rivers  which  fall 
into  the  Caspian  Sea,  there  is  only  one  of  considerable  length,  the  Ki- 
zil-Ozen,  as  the  inhabitants  of  the  country  call  it  in  the  Turcoman  lan- 
guage, the  Sefydrood  of  the  Persians,  and  the  Mardus  of  the  ancients.  Its  waters 
run  in  a  series  of  cataracts,  through  picturesque  ravines,  and  at  its  mouth  it  runs 
with  great  force  into  the  sea,  the  suHace  of  which  is  affected  by  it  a  considerable  way 
from  the  shore.  J 

The  soil  of  Uie  plains  is  generally  a  strong  clay.  The  mountains  KatoMoftiw 
have  not  been  examined ;  but  they  seem  to  consist  chiefly  of  Umestone,  "^ 
an  observation  which  is  confirmed  by  the  numerous  caverns  mentioned  by  the  an- 
cients. A  French  traveller  has  recently  crossed  in  two  places  the  great  chain  of 
Alpon  mountains,  by  which  Ghil^n  and  Mazandefan  are  encompassed,  and  in  which 
the  peak  of  Demavend  rises  to  a  height  of  800  feet  above  the  plains  of  Tehran,  which 
are  at  least  3200  above  the  level  of  the  Caspian.  All  the  rocks  which 
he  saw  consisted  of  carbonate  and  sulphate  of  lime  in  the  form  of  Ume- 
stone, marble,  and  alabaster,  with  numerous  blocks  of  granite  lying  in  different  places. 
The  reefs  which  border  the  coast  of  Mazanderan  are  of  granite.  § 

Modem  travellers  have  observed  in  the  westmost  chain,  the  Zagrus,  consisting  of 
rooks  of  sandstone,  limestone  and  granite  succeeding  one  another  in  the  same  man- 
ner as  they  generally  do  in  our  mountains  in  Europe.  ||  From  the  description  of 
Touraefort,  we  are  led  to  beUeve  that  Ararat  and  the  neighbouring  chains  contain  a 
large  quantity  of  slate.  IT  It  is  probable  that  a  country  of  such  extent  will  present  to 
future  obsen'ers  all  sorts  of  rocks,  soils,  and  geological  appearances.  If  Chardin's 
account  is  true,  the  internal  structure  of  the  country  is  laid  open  on  the  surface,  the 
mountains  being  the  most  arid  and  sterile  in  the  world,  consisting  of  dry  rocks,  with* 
out  wood  or  any  herbaceous  plants.** 

The  last  mentioned  traveller  infers  from  the  vast  extent  of  the  coun-  |  BarthqwAefc 
tiy,  that  it  is  very  Uttle  subject  to  earthquakes.     If  this  be  the  case,  Ghilan  and  Ma- 
zanderan muet  be  excepted,  being  liable  to  shocks  of  this  kind  both  violent  and  fre- 

•  Binbo,  lib.  xi.  p.  350.  t  M.  Fabvier,  Journal  m  MS. 

\  C)\eftrius,  p.  472,  original  ed.  Hanway,  Gmelin,  etc. 
§  M.  Trezel,  Voyage  dans  le  Gliilan,  MS. 
•       I  Olivier,  v.  p.  8, 9, 202.  1  Scbistc  com^cn.  • »  Ckardin,  iii.  266,  etc. 
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quent*  The  countrj  round  Tabriz  experienced,  in  1721,  one  of  the  most  dreadfiri 
disasters  of  this  kind  that  are  mentioned  in  history;!  the  mountains  of  Irak-Adjemi, 
among  which  the  Elboors  is  not  the  only  volcano, t  and  finally,  the  soudieniiost 
chains  of  Farsistan  and  Laristan,  where  recent  examples  of  earthquakes  have  oc* 

curred.§ 

cnnftte  and  "  My  father's  empire,"  said  the  younger  Cyrus  to  Xenophon,  **  is  so 

cempecmuue.  large,  that  people  perish  with  cold  at  the  one  extremity,  while  they  are 
sufibcated  with  heat  at  the  other."  This  description  still  applies  to  Persia.  It  has 
three  leading  distinctions  of  cUmate.  The  shores  of  the  Caspian  Sea, 
being  about  sixty  feet  lower  than  those  of  the  ocean,  experience  in  sum- 
mer stronger  and  more  lasting  heats  than  those  of  the  West  Indies.  ||  The  winter 
in  that  quarter  is  very  mild,  from  the  temperate  winds  wh^ch  come  from  the  surface 
of  the  Caspian.  But  in  both  seasons  an  excessive  humidity  prevails.  Steel  speedi^ 
rusts,  and  the  inhabitants  have  a  feverish  paleness  of  complexion.  The  central  phh 
oa  theceocni  teau  presents  the  second  climate.  Surrounded  with  mountains,  on  manj 
'•"••^  6f  which  the  snow  lies  the  whole  year,  this  region,  from  Kandahar  to 

Ispahan,  experiences  by  turns  excessively  hot  summers,  and  equally  rigorous  winten. 
From  March  till  May  strong  winds  are  frequent;  but  from  May  till  September  the 
air  is  serene,  and  refreshed  by  a  night  breeze.  Some  have  represented  the  cleamesa 
of  the  sky  in  the  night  to  be  such,  that  a  book  might  be  read  by  star  light.  From 
September  to  November  high  winds  again  prevail:  thf)  air  is  extremely  dry;  thunder 
and  lightning  are  rare ;  a  rainbow  is  seldom  seen :  out  in  the  spring  the  vegetatiM 
suffers  much  from  the  hail.  This  general  character  of  the  climate  is  subject  to  local 
modifications ;  Farsistan,  particularly  in  the  valley  of  Shiraz,  is  exempt  both  from 
excessive  heats  and  rigorous  cold;  and  the  mountains  of  Eoordistan  and  Adjerbidjaa 
derive  from  their  gteai  elevation  and  their  forests  a  more  humid  atmosphere  and  a 
more  equal  temperature. 

Severity  of  the  Here,  howovor,  the  winters  are  described  as  sometimes  extremdy 
**"*"^  I  rigorous.  Travellers  are  oflen  caught  in  snow  storms,  in  which  they 
inevitably  perish.  Many  instances  have  occurred,  in  which  not  only  solitary  indi- 
viduals, but  whole  companies  and  caravans  have  been  overwhelmed.  Sir  Robert 
Eer  Porter,  while  describing  these  scenes,  mentions  two  circumstances  relative  to 
the  dispositions  of  the  inhabitants,  which  we  shall  take  the  opportunity  of  stating 
in  their  present  connexion ;  both  being  strange  instances  of  inattention  to  the  pre- 
cautions dictated  by  personal  feeling  and  common  prudence,  as  well  as  humanity. 
The  one  is,  that  few  of  them  of  either  sex  put  on  additional  clothing,  though  many 
of  them,  both  old  and  young,  go  with  the  breast  entirely  bare;  a  neglect  which,  in 
some  measure,  accounts  for  the  most  melancholy  catastrophes,  in  consequence  of 
an  accidental  exposure  under  a  degree  of  frost  from  which  a  Cossack,  covered  with 
his  cloak  or  boorka,  or  a  Russian  under  his  shaab,  would  hardly  feel  inconvenience. 
Scarcely  a  day  passes  in  winter  without  one  or  two  persons  being  found  frozen  to 
death  in  the  neighbourhood  of  the  towns.  The  other  circumstance  is,  the  rigid 
execution  of  the  general  regulations  about  the  closing  of  the  gates,  to  the  loss  <^ 
numerous  lives.  The  gates  of  all  towns  and  cities  of  Persia  are  shut  a  little  af^er 
sunset,  and  re-opened  at  sunrise;  and  many  who,  from  carelessness  or  unavoidable 
delay,  arrive  later  at  the  gate,  perish  in  the  cold  of  the  night  Hence,  during  the 
inclement  season,  in  the  north-west  provinces,  a  terrible  scene  of  death  often  unfc^ds 
itself  close  to  the  threshold  at  the  opening  of  the  gates ;  old  and  young,  children 
and  animals,  lying  in  one  lifeless  heap. 

The  face  of  nature  suffers  a  complete  change  as  we  descend  from  tfie 
central  plateau  to  the  shores  of  the  Persian  Gulf.  Here  the  samiel  or 
burning  wind  sometimes  destroys  the  imprudent  traveller.  Strabo  teUs  us  that  the 
inhabitants  of  Susa  durst  not  go  from  home  in  the  middle  of  the  day,  and  that 

•  Lerch,  Ma^win  G^ogr.  de  Busching,  iii.  8-38.    Herbert,  Voyaire,  p.  20a 
t  Wahl.  i.  937.  ^  t  OlivicrrV.  ik 
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those  who  were  rash  enough  to  expose  themselves  to  the  violent  heats  otiea  fell 
down  dead  in  die  streets.*  * 

In  western  Persia,  or  tiie  present  Persian  kingdom,  three  regions  are 
deserving  of  notice;  the  soathem  mountains,  the  plateau,  and  the 
northern  mountains.  Although  Parsistan,  or  Persia  properly  so  called,  seems  to 
have  lost  the  forests  with  which  all  its  mountains  were  formerly  covered,  there  are 
still  in  the  valley  of  Shiraz  delightful  walks,  shadowed  hy  oriental  planes,  medlar 
trees,  weeping  willows,  and  poplars  of  extraordinary  size.*!*  In  the  midst  of  these 
fine  ^ees  many  plants  reiparkable  for  beauty  and  for  fragrance  are  lavished  by  the 
hand  of  nature:  such  as  blue  and  scarlet  anemonies,  jessamines,  hypericums,  tulips, 
and  ranunculi.  Olivier  gathered  in  that  country  several  plants  formerly  unknown  to 
the  botanist.  He  found  on  the  £lboors  the  Chrysanthemum  prcMdium,  and  the  JVe- 
ptia  kmgiflora.  One  plant,  then  new,  is  since  cmled  from  his  name,  0/mero  dectim- 
bens.    It  is  of  the  umbellate  order,  and  smells  like  thyme. 

The  elevated  plains  of  central  Persia  are  covered  with  those  species 
which  affect  a  saline  soil ;  among  which  is  the  Staiice  Tartarica,  But 
some  of  the  open  plains,  not  yet  inundated  by  sand,  still  present  fertile  pastures, 
where,  in  former  times,  the  horses  fed,  which  were  appropriated  to  draw  the  chariot 
of  the  great  king. 

Towards  the  shores  of  the  Caspian  Sea,  we  find  a  greater  vigour  in  [  ^- on  the 
the  growth  of  the  forests.  The  long  lying  of  the  snow,  and  a  very  pro-  |  cu^. 
tracted  spring,  are  favourable  to  vegetation;  The  atmosphere,  warm  and  moist, 
permits  the  sugar  cane  to  grow,  and  even  to  produce  tolerable  sugar.  Travellers 
forcing  their  way  by  climbing  through  thickets  of  sweet  briars  and  honeysuckles,  on 
the  varied  and  picturesque  sijdes  of  the  hills,  find  themselves  surrounded  with  aca- 
cias, oaks,  lindens,' and  chesnut  trees.  Above  they  see  the  summits  crowned  with 
cedars,  cyresses,  and  pines  of  various  descriptions.^  The  sumach,  so  useful  from 
its  astringent  virtue  in  the  arts  of  dyeing  and '  tanning,  grows  there  in  abundance. 
The  flowering  or  mannah-ash,  {FnuMitu  omua,)  is  equally  common.  Ghilan  abounds 
so  much  in  boxwood,  that  camels  cannot  be  employed  in  that  country.  The  leaves 
of  this  tree  are  to  that  animal  poisonous,  and  it  has  no  instinct  leading  it  to  avoid 
them.  An  old  observer,  Aristobulus,  quoted  by  Strabo,  states  that  the  ancient  Hyr'- 
cania,  on  the  south-east  side  of  the  Caspian  Sea,  though  rich  in  oaks  and  many  other 
trees,  produced  no  pines. 

But  Persia,  whose  varied  soil  affords  so  much  pleasure  to  the  botanist  |  AsriraitnvB. 
and  the  painter,  has  but  a  small  extent  of  arable  land.  In  the  central  and  southern 
provinces  a  hard  dry  clay  succeeds  to  barren  rocks.  This  soil  requires  artificial  irri- 
gations. Unfortunately,  the  canals  subservient  to  this  purpose  have  been  destroyed 
in  the  frequent  civil  wars,  in  order  to  cut  off  the  supply  oif  water  from  an  enemy. 
Scarcely  a  twentieth  pEut  of  the  country  is  at  this  day  in  cultivation.  The  most 
common  grain  in  Persia  is  wheat,  the  quality  of  which  is  excellent.  Rice,  however, 
is  regarded  by  the  inhabitants  as  the  most  delicious  food.  It  grows  mostly  in  the 
north,  where  the  provinces  are  well  watered.  Barley  and  millet  are  also  sown,  but 
oats  very  rarely.  The  Armenians  sow  a  little  rye.  The  ploughs,  small  and  drawn 
by  lean  oxen,  merely  scratch  the  surface.  The  hopes  of  the  farmer  are  |  nmiMi. 
in  some  seasons  sadly  disappointed,  and  general  famine  produced  by  the  want  of 
rain.  This  was  the  case  in  the  summer  of  the  year  1781,  in  the  province  of  Irak- 
Adjemi  and  the  neighbourhood.  The  inhabitants  then  suffered  under  the  conse- 
quences of  two  successive  years  of  this  description.  Dogs,  cats,  mules,  and  horses, 
were  devoured  by  the  starving  natives.  An  unhappy  pair  at  Kashan  killed  two  of 
their  female  infants  for  food  ;  several  similar  instances  occurred.  Thousands  in  at- 
tempting to  fly  to  other  places  where  the  famine  might  be  less  severe,  became'  ex- 
hausted by  the  way,  so  that  the  roads  were  covered  with  the  dying  and  the  dead. 
Such  scenes  were  alleviated,  but  not  prevented,  by  distinguished  acts  of  munificence 

« 

•  Strabo,  lib.  xr.  p.  503. 

t  Franklin's  Travels  in  Persia.   See  Langloa'  Pocket  Collection  of  Travels. 
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were  extended  on  that  occaskm  to  the  people,  by  the  governor  and  prince, 
Abba  Minuu*  Agriculture  is  in  some  instances  hampered  by  certain  impolitic  regv 
lations.  Land  under  lease  from  the  crpwn  pays  rent  according  to  its  prodnce.  Set- 
tinels  are  placed  on  the  ground,  not  merely  to  preserve  the  harvest  from  the  depredt- 
tions  of  strangers,  but  more  particularly  to  prevent  the  tenant  from  stealing  hui  o«i 
property,  a  manoeuvre  sometimes  adopted  to  lessen  the  pajrment  of  rent  by  o^ksan^ 
an  excuse  of  a  robbery  having  been  'committed  on  the  produce. f  This  regulatkt 
must  discourage  the  expenditure  of  capital  and  labour  in  agricultural  improvements. 
AiHtMek  I  Persia  is  in  some  measure  consoled  for  these  disadvantages  by  Ihe 
excellence  of  her  fruits.  There  are  twenty  sorts  of  melons;  tiie  finest  grofws  in 
Khorasan.  In  Persia  this  fruit  is  extremely  succulent,  and  contributes  greatly  t» 
health.  They  are  sometimes  so  large  that  two  or  throe  are  a  full  load  for  a  niao. 
The  most  esteemed  fruits  of  Europe  are  believed  to  have  been  brought  originallj 
from  Persia,  as  the  fig,  the  pomegranite,  the  mulberry,  the  almond,  the  peachy  and 
the  apricot  The  oranges  are  of  enormous  size,  and  are  found  in  places  sheltered 
by  the  mountains.  The  heat  reflected  from  the  sand  is  particularly  fhvomraUe  to 
the  cultivation  of  the  lemon.  The  vine  here  displays  all  its  riches,  but  it  is  oolj 
cultivated  by  the  Guebres'  or  worshippers  of  fire.  There  are  among  other  varieties 
of  the  vine  three  particularly  excellent  That  of  Shiraz,  reputed  to  be  the  best,  b 
kept  for  the  use  of  the  sovereign  and  the  grandees  of  the  court  That  of  Tezd  is 
very  delicate,  and  is  transported  to  Laar'anfll  Ormus.  That  of  Ispahan  is  distin- 
guished for  its  delicious  sweetness.^ 

umM  pkiiii.  I  Among  the  vegetable  tribes  that  are  useful  in  the  arts,  Persia  produces 
linen,  hemp,  tobacco,  sesamum,  which  gives  an  oil,  cotton,  saffron,  turpentine, 
mastic,  various  giuns,  and  gall  nuts.  Mazanderin  is  the  only  province  from  wlndi 
olive  oil  is  obtained,  although  the  wild  olive  grows  in  all  mobt  situations.  Stzabo 
informs  us  that  the  attempts  made  to  introduce  the  olive  into  Media  were  un- 
successful. 

It  is  said  that  Persia  produces  annually  20,000  balls  of  silk,  each  wei^^iing  216 
lbs.  Only  about  1000  of  these  are  used  in  the  country.  The  rest  is  sold  in  Tur- 
key, India,  and  Russia.  Opium,  manna,  and  rhubarb  are  among  the  exports.  The 
opium  poppy,  or  Papaoer  aamniferun^  is  cultivated  in  large  quantities. 

The  Persian  soldiers  use  Tartar  horses,  on  one  of  which  Kherim- 
Ehan  once  travelled  332  miles  in  fifty-eight  hourd;  more  than  five  miles 
per  hour,  in  one  uninterrupted  journey.  The  horses  of  Persia  are  esteemed  the 
finest  and  handsomest  of  any  in  the  east,  although,  in  fieetness,  inferior  to  the  An- 
bian.  They  are  higher  than  those  of  England,  with  a  small  head,  dehcate  limbs, 
and  a  well  proportioned  body.  They  are  gentle,  hard  working,  lively,  and  swift. 
The  mules  are  greatly  in  request  The  ass  resembles  that  of  Europe,  but  an  ex- 
cellent breed  has  been  introduced  from  Arabia.  It  is  neat,  vivacious,  and  docile, 
with  soft  hair,  carrying  the  head  high.  The  camel  is  very  common.  The  homed 
cattle  are  nmilar  to  those  of  Europe.  The  sheep  drag  behind  them  a  tail  of  30  lbs. 
weight,  which  is  flat  and  heart*shaped,  becoming  widest  at  the  extremity.  This 
appendage  is  formed  of  fat,  and  aflbrds  good  eating.  Numerous  flocks  of  them  are 
maintained  on  the  pastures  of  Erivan.  Pigs  are  but  seldom  seen  in  Persia,  beoig 
-proscribed  both  among  Jews  and  Mahometans,  though  recommended  for  the  salu- 
brity of  their  flesh  by  Hippocrates. 

Some  of  the  forests  contain  deer  and  antelopes.  Hares  breed  in  greal 
numbers  in  the  uncultivated  lands.  In  the  shady  woods,  the  wild  boar, 
the  bear,  the  Hon,  and  according  to  some  the  smaller  kind  of  tiger  lurk.  Accorvfing 
to  M.  Ohvier,  there  is  in  the  neighbourhood  of  the  Euphrates,  a  species  of  lion 
vrithout  a  mane,  which  was  known  to  the  ancients.  It  is  undoubtedly  to  this  g^itle 
creature,  that  the  accounts  of  historians  refer  when  thpy  tell  us,  that  the  Persiaas 
had  long  been  in  the  practice  of  taming  animals  of  prey,  so  as  even  to  hunt  widi 
hons,  tigers,  leopards,  panthers,  and  ounces.     Lucretius  says  that  the  Parthios 

•  Porter's  Travtls,  &c.  vol.  I.  p.  386.  t  Ibidem,  p.  381. 
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had  attempted,  without  success,  to  employ  lions  along  wiOi  their  armies  against  the 
enemy. 

The  Caspian  eat  (the  FMx  cham  of  Gmeiin,)  the  Aha,  or  Cervus  pygargWj  and 
other  animadslive  in  the  deserts  and  the  forests  adjoining  to  the  Caspian  Sea.  There 
is  a  distinct  species  of  squirrel  called  the  Persian.  .The  Persian  boar  is  an  animal 
of  great  ferocity.  The  wild  ass  lives  in  the  deserts  of  the  centre;  the  hyena  and 
jackal  in  the  provinces  of  the  south.  The  Caspian  Sea  produces  the  sturgeon  in 
great  abundance,  and  a  delicious  sort  of  carp.  The  pigeon  and  partridge  |  mirte. 
furnish  excellent  food,  which  the  inhabitants  share  with  the  birds  of  prey,  the  eagle, 
the  vulture,  and  the  falcon,  aninnds  which  number  among  the  native  species  of  the 
wild  mountains. 
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PERSIA  CONTINUED. 

Topographical  detaih  on  th^  Provincea  and  Cities. 

Having  taken  a  view  of  Persia  as  a  whole,  we  shall  now  turn  Our  attention  to  its 
chief  towns,  and  other  objects  of  special  geography,  taking  for  our  point  of  departure 
the  former  capital  Ispahan,  beginning  with  the  central  and  north-west' provinces,  and 
proceeding  to  those  of  the  south-east  and  oast. 

The  vast  province  of  Irak-Adjemi,  which  nearly  corresponds  to  the 
Great  Media  of  the  ancients,  takes  its  name  from  the  first  founder  of  the 
Persian  monarchy;  the  Djemshid  of  the  Orientalists,  and  the  Achsemenes  of  the 
Greeks.  If  shid  and  menea  are  considered  as  terminations,  these  two  Words  may  be 
reduced  to  one  root,  Adjem  or  AcKtm.  With  the  Arabians  Irak  signifies  Babylonia, 
and  Adjemi  is  their  name  for  the  Persians.  The  name  of  the  province,  therefore, 
means  Persian  Babylonia.*  This  province  occupies  the  greater  part  of  the  central 
plateau  of  Persia,  and  the  description  already  given  of  this  plateau  is  particularly  ap- 
plicable to  it. 

On  its  southern  boundary  we  find  the  remains  of  Ispahan,  that  immense  |  iipaiita. 
city,  to  which  Ghardin  gives  thirty-three  miles  in  circumference,  and  which,  when  he 
visited  it,  contained  from  6  to  700,000  inhabitants.  This  superb  capital,  which  the 
Persians  considered  as  one  half  of  the  world,  hais  now  left  a  mere  shadow  of  its  for- 
mer grandeur.  The  large  spaces  which  served  as  pleasure  grounds  to  the  avenues, 
arc  now  converted  into  common  gardens.  We  may  travel  for  three  hours  on  country 
roads,  which  were  formerly  streets  leading  to  the  centre  of  the  city.  Still,  however, 
according  to  the  account  of  M.  Olivier,  the  bazarsf  constructed  by  Sha- Abbas,  which 
were  covered  in  with  vaults,  and  lighted  by  numerous  domes,  are  of  prodigious  extent, 
and  proclaim  the  former  magnificence  of  the  city.  Sir  R.  K.  Porter  says  he  travelled 
under  its  massy  arches  considerably  more  than  a  mile,  to  where  they  terminate  at  the 
northern  angle  of  the  Royal  Square,  and  that,  after  crossing  the  square,  the  bazar  is 
continued  at  the  opposite  angle. 

This  vast  square,  called  the  Maidan  Shah,  one  of  the  most  extensive  |  Oreit  ■qomb 
in  the  world,  was  formerly  one  of  the  chief  ornaments  of  Ispahan ;  enriched  with 
shops,  where  every  commodity  of  luxury  and  splendid  manufacture  was  exposed. 
Here  also  the  troops  were  exercised,  and  the  nobility  exhibited  their  Asiatic  tourna- 
ments before  their  king.    In  the  centre  of  each  side  of  this  immense  area,  stands 

*  Wahl,  Asicn,  i.  209,.217.  t  Olhrier,  Voyage,  etc  v.  p.  176. 
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some  edifice,  remurkable  for  gnouieuror  for  character.  In  the  nortb-west  is  the  great 
gate  of  entrance  to  the  bazar,  on  which,  in  former  times,  stood  the  celebrated  clock 
c^  Ispahan.  The  south-eastern  side  shows  the  Meshed-Shah,  a  superb  moeque, 
built  by  Shah- Abbas,  and  dedicated  to  Mehedi,  one  of  the  twelve  Imans;  On  the 
north-east  is  the  mosque  of  Looft  Ullah ;  and  on  the  south-west  the  AH  Kapi,  or 
gate  of  Ali,  forms  a  majestic  parallel  to  the  bazar  porch  on  the  opposite  side.  The 
length  of  the  square  is  about  2000  feet,  and  its  breadth  700.  Each  face  presents  a 
double  range  of  arches,  the  one  over  the  other ;  the  longest  range  consisting  of 
eighty-six,  and  the  shortest  of  thirty.  At  a  few  paces  from  these  arcades  there  is  a 
constant  supply  of  water,  running  through  a  canal  of  black  marble,  and  opening  into 
a  variety  of  basins  of  the  same  substance,  which  are  constantly  full,  anid  rendered 
more  cool  and  refreshing  by  a  close  shade  of  elegant  trees.  The  Sefi,  or  Ali  Kapi 
gate,  is  described  as  one  of  the  most  perfect  pieces  of  brick  work  to  be  found  in  the 
Persian  empire.  Over  the  great  entrance  it  rises  into  several  stories,  and  the  flights 
of  steps  which  lead  to  them  are  formed  of  the  most  beautiful  variegated  porc^in. 
The  roof  of  the  large  chamber  over  the  gate  is  sumptuously  gilt  and  carved,  end 
supported  by  eighteen  lof\y  octagonal  pillars,  once  richly  emblazoned  in  gold,  hut 
now  faded.  It  is  open  on  all  sides  but  one.  On  the  side  nearest  the  balustnuie 
facing  the  square,  a  round  platform  marks  the  spot  on  which  Shah  Abbas  used  to 
sit,  and  from  whence  he  reviewed  his  chivalry,  galloping  and  skirmishing  beneath,  of 
witnessed  the  combats  of  wild  animals.  The  freshness  of  all  the  buildings  is  par- 
ticularly striking  to  a  European,  or  the  inhabitant  of  any  comparatively  humid  coun- 
try, in  which  the  atmosphere  cherishes  a  vegetation  of  mosses,  hchens,  and  other 
cryptogamous  plants,  which  we  particularly  associate  in  our  minds  with  the  spectacle 
of  decay.  Above  this  there  is  a  numerous  range  of  small  rooms,  some  of  them 
evidently  appropriated  to  purposes  of  carousal.  From  the  roof  of  the  building  an 
extensive  view  of  the  city  is  obtained.  In  former  times  this  was  undoubtedly  splen- 
did, but  at  present,  with  the  exception  of  the  palaces  in  the  gardens,  the  whole  mass 
below  is  one  mouldering  succession  of  ruinous  houses,  mosques,  and  shapeless 
structures,  which  had  formerly  been  the  mansions  of  the  nobility,  broken  by  groups 
or  lines  of  various  tall  trees,  which  once  made  part  of  the  gardens  of  the  houses  now 
in  ruins.  Ispahan,  though  two-thirds  of  it  are  in  ruins,  contfuns  more  than  200,000 
inhabitants.^  There  all  the  mechanical  arts  ^ure  executed  in  the  best  style.  In  the 
south  part  of  the  city  is  to  be  seen  the  famous  tract  called  Shaherbi^, 
which  bears  a  great  resemblance  to  Versailles.  It  consists  of  a  series 
of  gardens,  enclosed  within  four  majestic  walls  :  each  garden  has  a  separate  palace 
adapted  to  the  seasons,  or  to  the  changing  humour  of  Uie  royal  planter,  who  caHed 
them  Hesht  Beheste,  or  the  "  Eight  Paradises.''  The  prevailing  plan  of  them  aH 
is  that  of  long  paraUel  walks,  shaded  by  even  rows  of  tall  umbrageous  planes,  the 
celebrated  chenar  trees,  of  which  the  Persians  are  extremely  fond,  and  which  grow 
here  in  perfection.  These  are  interspersed  with  a  variety  of  fruit  trees,  and  all  kinds 
of  flowering  shrubs.  Canals  flow  down  the  avenues  in  straight  lines,  and  generaUj 
terminate  in  a  large  marble  basin,  ornamented  with  sparkhng  fountains  of  square  or 
octagon  shapes.  The  great  niunber  of  avenues  and  canals,  and  the  numbers  of  oXis 
which  are  seen  from  any  one  point,  have  an  uncommonly  magnificent  eflect,  and  the 
diflerent  palaces  belonging  to  the  eight  paradises  are  descried  at  different  evenings, 
glittering  like  so  many  gay  pavilions.  The  traveller  now  mentioned,  however,  oa 
drawing  nearer,  was  less  pleased  with  the  architectural  taste  displayed  in  these  struc- 
tures. He  found  them  gorgeous,  but  heavy  and  discordant,  though  loaded  with  every 
species  of  external  ornament,  in  gilding,  carving,  painting,  and  inlaid  mirror-glas. 
pftiace  of  This  was  particularly  the  case  with  the  Shehel  Setoon,  or  Palace  of 
Forty  FUiuB.  Forty  Pillars,  the  favourite  residence  of  the  latter  Sophi  kings.  The 
exhausUess  profusion  of  its  splendid  materials  reflecting  their  own  golden  or  crystal 
lights  on  each  other,  along  with  all  the  variegated  colours  of  the  garden,  gare  tiie 
^pearance  of  an  entire  surface  formed  of  polished  silver  and  mother-of-pearl  set 
with  precious  stones,  a  scene  well  fitted  for  an  eastern  poet's  dream,  or  some  magic 

*  According  to  H .  T— -.  there  are  30,000  houses. 
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▼ision  in  the  tries  of  ^xi  Arabian  night.  The  front  u  entirely  open  to  the  garden, 
and  it  is  sustained  by  a  double  range  of  columns,  upwards  of  forty  feet  high,  each 
column  shooting  up  from  the  united  backs  of  four  lions  of  white  marble,  and  the 
shafts  covered  with  arabesque  patterns,  and  foliages  in  looking-glass,  gilding  and 
painting;  some  twisting^ spirally,  others  winding  in  golden  wreaths,  or  rui^ning  into 
lozenges,  stars,  connecting  circles,  and  many  intricacies  of  fancy  and  ingenious  work- 
manship. The  ceiling  is  equally  ornamented,  particularly  with  the  figures  of  all  sorts 
of  animals,  from  insects  to  the  largest  quadrupeds.  At  some  distance  within  the 
front  is  the  entrance  to  a  vast  interior  saloon,  in  which  all  the  caprice  and  cost  ol 
eastern  magniBcence  are  incredibly  lavished.  Tiie  floors  of  both  apartments  are 
covered  wi^  the  richest  carpets  of  the  age  of  Shah- Abbas,  but  as  fresh  as  if  just 
laid  down,  a  proof  of  the  excellence  of  the  dye,  though  some  ascribe  this  and  all  simi- 
lar phenocQena,  without  any  meaning,  to  the  purity  of  the  climate.  So  far  as  this 
cause  is  concerned,  the  only  property  of  the  atmosphere  is  4he  absence  of  damp- 
ness. A  door  in  one  angle  of  this  saloon,  opens  into  a  spacious  and  lofty  banquet- 
ing hall,  the  sides  of  which  are  hung  with  pictures,  mostly  descriptive  of  convivial 
scenes,  similar  t'epr^sentations  being  also  emblazoned  on  the  doors  and  pannels  of 
the  room  near  the  floor.  Its  Ipwer  range  is  spotted  with  little  -recesses  taking  the 
shapes  of  bottles,  flaggons,  and  other  vessels  indispensable  in  those  days  at  a  Per- 
sian feast,  though  of  a  character  equally  different  from  the  abstemiousness  that 
mariced  the  board  of  the  great  Cyrus,  and  from  the  temperance  which  at  the  present 
moment  presides  at  the  Persian  court..  Sir  R.  K.  Porter  gives  an  interesting  account 
of  the  subjects  and  execution  of  six  large  pictures,  four  of  which  represent  royal, 
entertainments  given  to  different  ambassadors  in  tlie  reign  of  Shah- Abbas,  and  two 
are  battle  pieces,;  these  are,  in  general,  ill-imagined  in  point  of  taste,  but  executed 
with  great  nicety  and  observation.  The  hall  of  audience  exhibits  a  profusipn  of  very 
recent  paintings,  among  which  are  several  of  the  king,  but  wretched  likenesses,  and 
altogether  they  betray  a  decline  of  this  fine  art  in  Persia,  while  a  similar  comparison 
of  the  ornamented  work  shows  that  considerable  progress  in  tliat  department  has 
been  made.  The  river  Zenderood,  which  divides  the  superb  promenade  in  two,  has 
a  beautiful  bridge  of  hewn  stone  and  brick,  composed  of  thirty-sij^  arches,  with  a 
covered  gallery,  in  the  form  of. a  terrace  on  each  side,  commanding  a  delightful  view 
of  the  surrounding  gardens,  and  the  suburb  of  Julpha,  situated  on  the  margin  of  the 
river,  though  now  in  ruins.  A  Uttle  lower  is  another  bridge  built  by  Shah-Abbas, 
with  wider  galleries,  and  a  hexagonal  circuit  of  buildings  in  the  centre.  Under  the 
arches,  the  bottom  of  tho  river  is  so  paved  as  to  make  the  water  fall  in  the  form  of  a 
cascade,  which  is  in  full  view  of  a  fine  palace  built  directly  opposite,  and  surrounded 
with  beautiful  gardens.  That  these  bridges  might  have  a  sufficient  river  flowing 
beneath  them,  Shah- Abbas  introduced  into  the  bed  of  the  Zenderood,  another  river, 
from  a  distance  of  eight  miles,  by  cutting  a  passage  through  some  mountains  at  a 
great  expense.  Chardin  describes  the  size  of  the  river  as  equalling  in  spring  that 
of  the  Seine  at  Paris  in  winter.^ 

The  suburb  of  Julpha,  which  we  have  mentioned,  also  owes  its  origin 
to  Shah- Abbas,  who  founded  it  for  a  body  of  Armenians  whofti  he  trans- 
planted from  their  own  country.  The  inhabitants  of  the  opulent  town  of  Julpha  on 
the  Araxes,  having  particularly  conciliated  his  favour,  by  expelling  their  Turkish  gar- 
rison at  the  sight  of  his  troops,  and  opening  their  gates  to  receive  him,  he  treated  them 
as  friends,  but  would  not  leave  such  valuable  subjects  behind  so  near  the  frontier, 
where  they  might  at  a  future  period  fall  into  the  hands  of  the  enemy.  He  demolished 
the  town,,  brought  the  inhabitants  to  Persia,  and  stationed  them  in  tliis  great  suburb, 
naming  it  Julpha,  and  gave  them  here  as  well  as  in  other  parts  of  his  dominions,  full 
toleration  for  the  pubUcity  of  their  religious  institutions,  and  some  valuable  privileges 
as  merchants.  This  occurred  about  the  year  1603,  and  for  more  than  a  century  the 
cok)ny  continued  to  prosper.  To  it  Ispahan  owed  its  great  commercial  character 
and  its  wealth.     But  in  the  Afghan  invasion,  the  ill-advised  monarch  Shah  Houasein 

•  Chardin.  Olivier,  1.  x    M«noircs  historiques,  politiquci  et  gcograpbiquc*  dei  Voyw 
dt  FeiTie.SAUvebcsiif,ii.  p.  28. 
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deprived  the  inhabitaiiU  of  Julpha  of  their  arm9,  and  it  was  abandoned  to  become 
the  first  prey  in  the  bloody  and  rapacious  hands  of  the  Afghans.  The  nobleet  and 
best  fell  in  front  of  these  assaults,  and  few  survived  to  maintain  the  good  old  cbanictei 
of  the  Armenian  merchants.  Their  transactions  are  now  only  charactenzed  by  low 
cunning.  Their  trade  and  gains,  and  every  crieumstance  that  confers  respectability, 
have  been  miserably  reduced,  and  their  habits  have  become  disgustingly  vicious,  even 
the  wproen  being  remarked  for  intemperance.  A  strange  irregularity  has  obt^med  a 
sort  of  sanction  among  them  from  established  usage,  that  of  temporary  marriages. 
The  mothers  bargain  with  strangers  for  their  daughters  in  this  species  of  connection. 
The  young  women  are  said  to  be  in  every  respect  faithful  to  their  lords  during  the 
whole  term  of  agreement;  when  this  expires,  they  are  considered  as  free  but  not  de- 
graded, and  the  pecuniary  consideration  which  they  have  obtained,  operates  as  a 
reconunendation  to  a  more  permanent  matrimonial  alliance  with  their  oncn  countiy- 
men.  Not  countenanced  by  Christianity^  these  arrangements  are  of  course  viewed 
with  marked  reprobation  by  consistent  professors  of  that  religion,  and  it  is  alleged 
that  the  want  of  principle  thus  betrayed  lowers  their  general  character  even  among 
the  Mahometans,  with  whom  concubinage  is  legitimate.  The  degree  of  neglea 
to  which  the  children  procreated  by  connections  of  this  description  are  subjected  b 
justly  viewed  as  aggravating  their  immondity.^ 

At  present,  Ispahan  is  in  some  degree  recovering  from  its  state  of  ab- 
ject decay.  Mohammed  Hussein,  whose  talents  have  raised  him  to  the 
place  of  Ameen-a^Doolah,  or  second  minister  of  the  king,  being  a  native  of  Ispahan, 
has  erected  in  it  a  splendid  new  palace,  and  enlarged  and  beautified  many  of  the  former 
edifices.  Having,  in  the  faithful  discharge  of  his  public  duty,  encouraged  agricul- 
ture, and  recolonized  many  deserted  villages  in  the  country,  he  has  used  stmikr 
means  to  populate  the  habitable  streets  of  this  city,  by  promoting  the  old  manufiw- 
tures,  and  striving  to  attract  commerce  back  to  its  ancient  channels.  In  Ispahan  as 
well  as  in  the  surrounding  country,  the  effects  of  his  good  intentions  are  nnuufested, 
and  if  security  in  the  possession  of  property  were  permanently  established,  and  in- 
dustrious habits  formed,  this  desolate  city  might  regain  its  ancient  prosperity. 
KMhan.  |  Qn  the  road  from  Ispahan  to  Tehran,  the  residence  of  Shah-Futte 
Ali,  we  pass  by  Kashan,  containing  5000  houses,  and  a  palace  built  by  Abbas  the 
Great.  The  silk  brocades  of  this  place  are  at  present,  as  in  former  times,  celebrated 
all  over  Persia.  A  particularly  rich  shawl  of  silk  fabric  is  also  made  here,  and  in 
great  request.  It  contains  besides,  a  manufactory  of  copper  vessels,  which  form  an 
article  of  commerce  between  the  town  and  its  adjacent  provinces,  so  that  Kasban  is 
one  of  the  most  thriving  places  in  that  quarter  of  the  empire. .  The  town  is  hand- 
some, but  nM)re  infested  by  scorpions  -of  the  most  venomous  description  than  any 
other  part  of  the  country.| 

Kom.  I      After  this,  we  come  to  Eom,  a  large  town  of  2000  houses,  wheie 

there  is  a  mosque,  to  which  many  devout  pilgrims  resort,  but  it  is  partly  destroyed 
by  an  earthquake.  Large  sums  are  paid  by  individuab  for  the  privilege  of  having 
their  remains  buried  h^e,  as  it  has  been  the  burying  plietce  of  many  sanctified  cha- 
racters. But  this  place  has,  notwithstanding  its  sanctity,  been  treated  with  a  relent- 
less spirit  of  destruction  even  by  Mahometan  invaders.  About  a  century  ago,  the 
Afghans,  being  of  a  different  sect,  that  of  the  Sonnites,  gave  it  a  blow  from  which 
it  has  never  recovered.  The  water  here  is  brackish.;];  Owing  to  its  proximity  to 
the  great  ^t  desert,  the  heat  of  the  summers  is  insupportable.  It  is  henuned  in 
by  rocky  mountains  to  the  southward. 

TefafAn.  |  Tehran  has  acquired  considerable  importance  by  becoming  the  ordi- 
nary residence  of  the  sovereign.  It  consists  of  7000  houses.  It  is  not  newly  buih, 
as  M.  Olivier  tells  us :  in  the  time  of  Abbas  the  Great  it  was  an  important  place, 
and  some  of  the  last  Sophis  oflen  resided  in  it.§  During  winter,  it  contains  from 
60  to  70,000  inhabitants.     The  houses  are  of  clay  or  mud,  as  is  the  case  througfa 

•  Porters'  Tptvels  in  Penia.  j  Olivier,  r.  170. 

♦  Htro-doolla,  a  Persiang  eographcp,  quoted  by  M.  LangRs  in  his  edition  of  Chardin,  ii.  45a 

'-angU^  note  on  Tehrin,  in  Chardin,  viii.  166.    Pictre  ddla  VaHc,  ui.  p.  435. 12mo. 
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the  whole  of  Persia,  and  the  walls  comprdiend  a  large  extent  of  ground  not  yet  oc- 
cupied. The  city  is  of  a  square  form,  and  in  the  middle  is  another  space  also  square, 
surrounded  with  walls,  and  within  which  is  the  royal  palace,  which  is  a  struMure  of 
great  extent  and  highly  magnificent  For  a  position  of  general  surveillance,  the 
Persian  monarch  could  hardly  have  chosen  a  better  situation,  being  quite  central  be- 
tween the  north-west  provinces,  which  border  on  Georgia,  and  those  to  the  east, 
which  are  exposed  to  incursions  from  the  Turcomans  and  Afghans.  But  it  is  not 
strictly  the  best  locahty,  being  extremely  unhealthy  during  summer,  from  the  exha- 
lations emitted  by  the  low  ground  moistened  by  the  spring  torrents  which  pour  from 
the  adjacent  heights ;  although  the  same  cause  by  giving  birth  to  an  early  verdure, 
contributes  to  the  pleasantness  of  its  general  aspect.  In  summer,  therefore,  the 
court  flies  to  the  more  temperate  plains  of  Sultanieh,  or  Oujan,  and  the  people  to 
tents  or  villages  among  the  hills. 

To  the  south-east  of  Tehr&n  are  to  be  found  the  extensive  ruins  of  |  Bey. 
Rey,  the  ancient  Rhnge^  or  Rhagiana^  known  fbr  a  short  period  under  the  name  of 
Arsacia,*  2000  stadia  to  the  east  of  Hamadan,  the  ancient  Ecbatana,  and  500  from 
the  Pyke  Caspiee.     Going  north-west  from  Tehr&n,  we  come  to  the  |  Saituiieii. 
cities  of  Kasbin  or  Kasooin,  and  Sultanieh.     This  last,  situated  in  a  fine  valley 
among  rugged  mountains,  in  a  cold  climate,  has  for  a  long  time  gone  to  utter  decay. f 
In  tlie  15th  century,  it  was  the  thriving  focus  of  the  trade  between  India  and  Europe,  j; 
Zinghan  is  a  town  of  some  importance,  twenty-four  miles  from  Sulta-  I  ziagban. 
nieh,§  containing  2000  houses.  Kasbin,  according  to  Beauchamp,  who  |  KMbia. 
determined  its  longitude,  contained  in  1787,  10  or  12,000  souls ;  the  number  of  their 
hooses  was  rated  at  3500.     The  old  palace  of  the  king  is  still  to  be  seen  here,  but 
in  very  bad  condition.     It  is  celebrated  for  its  manti^acture  of  sabres.     Ferriere 
says  that  it  contains  considerable  copper  manufactures,  the  metal  being  obtained 
from  the  adjacent  mountains.   Copper  vesseb  of  all  kinds  are  better  made  here  than 
in  Turkey.     There  are  always  numerous  caravans  in  the  place,  from  Khorasan  or 
Adzerbidjan,  which  make  it  an  entrepdt  of  trade.     It  has  been  more  than  oAce 
neariy  overwhelmed  with  earthquakes,  so  that  at  present  little  remains  of  its  past 
grandeur  but  broken  masses  of  domes  and  towers,  and  long  hues  of  mouldering 
walls ;  yet  the  existing^  town  has  many  fine  edifices,  and  spacious  gardens,  produc- 
ing fruits  of  great  variety  end  delicacy  of  flavour. 

Hamadan  is,  from  its  situation,  one  of  the  most  agreeable  towns  in  |  HuMdui. 
Persia*  The  houses  are  indifferently  built,  but  being  separated  by  gardens,  which 
are  watered  by  streams  from  the  hiUn,  they  form  a  very  agreeable  whole.  Here  is 
the  tomb  of  Avicenna.  ||  Passing  mount  Elwend  on  the  sQuthwest  of  Hamadan,  we 
come  to  Kermanshah,  a  flourishing  town  of  3000  houses^  near  which  is  |  Kcrmaiuhth. 
mount  Risootoon,  containing  a  singular  monument  called  ^*  the  throne  of  Rustan." 
It  consists  of  two  halls,  shaped  out  of  the  solid  rock,  in  the  form  of  a  portico,  the 
one  being  nearly  double  the  size  of  the  other ;  the  largest  is  from  twenty  to  thirty 
feet  in  both  dimensions,  and  contains  a  colossal  equestrian  statue,  besides  several 
other  statues,  basso-relievos  which  are  chiefly  hunting  pieces,  and  several  inscrip- 
tions, all  cut  out^in  the  solid  mountain.  IT 

To  the  north  of  Kermanshah,  and  the  west  of  Hamadan  and  of  Sul- 
tani6,  we  have  a  very  mountainous  country,  where  the  grass  and  the  fo- 
liage are  never  scorched  by  the  summer  heats  ;  a  country  inhabited  by  the  indepen- 
dent Koords,  who  are  always  ready  to  move  their  tents  and  their  flocks  out  of  the 
reach  of  any  controlling  power.  This  country  is  called  Al-Djebal,  or  Persian  Koor- 
distan.  No  frequented  road  passes  through  it  The  snow  remains  on  the  moun- 
tains till  August ^^  The  valleys  are  filled  with  agreeable  woods,  orchards,  cultivated 
fields,  and  pastures,  which  are  always  verdant     The  villages  are  generally  built  on 

*  ICannert,  Geographie  des  Grecs  et  Romainsy  v.  parti.  103,  &c 
t  Cartwri^ht  on  Persia,  p.  245.    (Elzevir.) 

i  Ruy  Gonzales  Clavijo.  §  Various  MS.  Journals. 

I  Abdool-Kerim'a  Travels  from  India  to  Mecca,  translated  into  French  by  Langlds,  p.  97. 

1  Memoir«t  sur  diverges  Antiquity  de  It  Perse,  par  M.  Sylvestre  de  Sacy,  in  4to«  1793,  p.  T  ^ 

*  *  MS.  Journal  of  M.  Fabvier. 


Fenian  Koor* 
disttn. 


412  BOOK  THIRTY-SECOND. 

the  (ops  of  hiUs,  and  the  burying  grounds  in  similar  situations.  The  Soonnite  is 
sanvy.  |  here  the  prevalent  form  of  Islamisin.  Senney,  the  chief  town,  and  con- 
taining *3000  houses,  is  surrounded  by  a  veiy  rich  cultivation.  The  whole  countiy 
is  capable  of  furnishing  20,000  horsemen.  Some  of  the  tribes  are  entirely  inde- 
pendent, as  the  Mekris,  who  have  a  capital  called  Shash-Poola. 
AdMrfaMUw.  I  We  are  better  acquainted  with  Adzerbidjan,  the  Adjerbadjan  of  the 
Zenda  Vesta,  and  the  Atropatena  of  the  ancients.  These  names  signify  "  the 
Country  of  Fire,"  either  from  the  worship  of  that  element  having  taken  its  origin  in 
this  country,  or  from  the  volcanic  eruptions  to  which  it  is  subject.  It  is  hilly,  rti|^ed, 
and  cold  ;  but  possesses  valleys  which  are  very  fertile  in  fruit  and  in  madder.  Uere 
TehcfB,  I  ^  Tebriz,  or  Tauris,  a  considerable  town  of  7000  houses.     The  hazars 

or  TaurW.  |  and  Other  public  buildings,  are  very  spacious;  and  the  great  square  id  said 
to  be  capable  of  containing  30,000  men  drawn  up  in  battle  array.  Tauris  was  the  resi- 
dence of  the  Persian  monarchs  for  several  centuries.  It  still  possesses  a  great  silk 
trade.  The  continual  resort  of  Turks,  Georgians,  and  Koords,  gives  it  an  appearance 
of  great  populousnesii.  A  large  quantity  of  shagreen  skin  is  prepared  here^  an  article 
much  used  in  Persia  for  shoes.  Ttiis  town  is  remarkable  for  its  6ne  mosques  laced 
with  glazed  bricks,  and  ornamented  with  stones  of  alabaster,  a  rock  common  in  the 
neighbourhood. 

At  present  Tabriz  is  well  known,  from  being  the  capital  of  the  province  of  Adzer- 
bidjan, and  the  principal  residence  of  the  heir-apparent  to  the  Persian  crown,  Abbas 
Mirza,  who  is  governor  of  the  province.  In  distant  ages  this  city  rivalled  Ec^tana. 
Ha  Birfbiw  It  b^  oflen  been  the  victim  of  the  contentions  of  kings,  and  has  suflered 
*«"*^  in  repeated  wars  from ,  Turks,  Persians,  and  Tartars.     But  its  most 

destructive  enemies  have  been  two  fktal  earthquakes  which  occurred  in  die  last  cen- 
tury, in  the  years  1727,  and  1787,  and  laid  it  in  ruins.  During  these  dreadful 
catastrophes  upwards  of  100,000  of  the  inhabitants  perished.  Yet  a  new  city  has 
risen  over  the  ruins,  and  at  present  enjoys  every  prospect  of  increasing  prospeiity. 
It  has  been  re-fortilied  by  the  prince,  and  surrounded  with  a  thick  wall,  protf^cted  by- 
bastions  and  towers,  with  the  addition  of  a  very  deep  dry  ditch.  Out  of  250  mosques 
mentioned  by  Chardin,  the  ruins  of  only  three  are  visible.  The  most  considerable 
is  that  of  Ali-Shah,  erected  600  years  ago  by  Ali-Koja,  and  still  presenting  lofty 
arches,  and  the  mouldering  vaulted  work  of  splendid  domes;  the  whole  of  the  build- 
ing within  and  without  has  been  cased  with  lacquered  tiles  of  porcelain,  adjusted 
into  intricate  and  elaborate  figures,  with  an  ingenuity  and  taste  which  would  hanour 
the  most  accomplislicd  artist  of  any  age.  The  colours  of  those  decorations  are 
green,  dark  and  hght-blue,  interspersed  with  Arabic  sentences  in  gilt  letters;  and  a 
broad  band  of  similar  inscriptions,  formed  in  white  on  this  beautifully  varied  ground, 
and  interwoven  with  flowers  in  grsenand  gold,  winds  round  the  entire  extent  of  the 
building.*  This  fine  ruin  is  within  the  Umits  of  the  new  city,  together  with  the  re- 
mains of  the  citadel.  Here  part  of  the  old  palace,  with  its  attendant  mosque,  may 
also  be  traced,  executed  in  brick  work,  and  put  together  with  the  nicest  care.  Tias 
city  hi^  often  changed  with  respect  to  its  relative  importance,  and  the  numbers  of 
its  houses  and  inhabitants,  from  the  effects  of  war,  massacre,  and  forcible  emi- 
gration. 

M««g^  I  The  south-west  part  of  Adzerbidjan,  contains  also  the  town  of  Ma- 
raga,  consisting  of  3000  houses.  This  part  is  almost  entirely  comprehended  in  tke 
basin  of  the  lake  Oormia.  The  town  of  Oormia  is  built  on  the  west  side  of  the  lake 
among  steep  mountains,  where  the  winter  is  of  nine  months  duration.  The  north- 
west-part  of  Adzerbidjan  is  formed  by  the  basin  of  the  Karasou,  a  river  which  mas 
Afdebii.  |  into  the  Arazes.     It  contains  Ardebil,  a  good  commercial  town  of  2500 

houses.  Excellent  fruits  are  gathered  in  the  neighbourhood,  and  agriculture  is  kept 
up  by  numerous  canals  for  irrigation. 

Persian  Armenia  or  Erivan  is  a  large  valley,  forming  part  pf  the  baf^ 
of  the  Araxcs,  a  river  which  in  that  part  of  its  course  still  preson  es  its 

•   »*<>rter'8  Travels  In  Persia,  vol.  i. 
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impetuous  character,  and,  as  described  by  the  poets,  appears  to  hate  bridges.*  The 
principal  bridge,  thatof  Djoolfa,  has  often  been  earned  away.  The  lake  |  BrimUK. 
of  Erivan,  enclosed  in  a  basin  of  its  own,  has  no  outlet.  Its  waters*  are  clear,  and 
abound  in  fish.  In  this  country,  which  is  tilled  with  highly  picturesque  situations, 
the  climate  i^  healthy,  though  somewhat  foggy;  a  long  and  severe  winter  produces 
many  falls  of  snow;  the  summer  is  cold.|  For  several  months  the  Armenian  pea- 
santry cover  their  vines  with  earth.  They  maintain  that  this  is  the  place  where  the 
vine  was  first  cultivated  by  Noah,  and  the  quahty  of  the  wine  which  it  affords  ranks 
very  high.  The  capital  of  Persian  Armenia  is  Erivan.  It  is  surrounded  |  atj, 
by  an  earthen  wall.  It  has  been  in  the  hands  of  the  Persians  since  1635,  when  it 
was  included  among  the  conquests  of  Nadir-Shah.  It  is  east  of  tiie  residence  of  the 
Persian  governor,  who  has  the  title  of  Sirdar,  or  general,  and  holds  his  office  by  a  sort 
of  military  tenure;  pajring  no  tribute,  but  furnishing  a  certain  number  of  troops 
during  war.  Its  natural  situation  is  remarkably  beautiful.  The  river  Zengay;^,  which 
passes  the  city  on  it^  way  to  join  the  Araxes,  and  is  itself  previously  augmented  by 
numerous  streams  in  the  neighbourhood  of  this  city,  contributes  greatly  to  beautify 
and  enliven  it ;  while  the  assemblage  of  mountain  and  vale  through  which  it  flows 
can  hardly  be  excelled.  Another  smaller  river  called  the  Querkboolak,|  is  expended 
in  supplying  water  for  the  necessities  of  the  city.  But  Erivan  has  no  Icmger  the 
aspect  of  £e  capitcd  of  a  large  province,  having  been  the  prey  of  sanguinary  inva- 
sions. Its  appearance  is  ruinous,  with  the  exception  of  the  fortress.  The  number 
of  its  inhabitants  is  supposed  not  to  exceed  15,000.  A  short  way  to  th^  south-west 
is  the  celebrated  Armenian  monastery  of  Eitch-May^Adsen,  or  "the  three  churches," 
and  mount  Ararat,  which  is  a  sort  of  frontier  to  the  territories  of  Persia  and  Turkey. 
The  monastery  has  very  extensive  buildings,  and  is  much  resorted  to  by  the  Arme- 
nian pilgrims.  Here  the  patriarch  leads  a  life  of  as  great  austerity  as  the  other 
monks.  In  the  Armenian  church  the  fasts  are  observed  with  a  frequency  and  a 
rigour  proportioned  to  the  ecclesiastical  dignity  of  individuals.  Nactchitshevan,  or 
Nakshivan,  was  formerly  the  second  town  in  this  province,  but  it  has  gone  to  decay, 
audits  place  has  been  occupied  by  Eiioy,  a  town  consisting  of  1100  |  KboT. 
houses.  At  this  place  the  present  governor  of  the  province.  Abbas  Mirza  spends  a 
short  time  every  summer  in  hawking  and  hunting;  and  it  shares  with  Tabriz  the 
views  which  this  prince  entertains  of  general  improvement.  It  is  more  pleasantly 
situated  than  that  capital,  and  possesses  a  safer  foundation,  though  not  lying  so  cen- 
tral for  all  the  objects  of  the  governor. 

Many  of  the  oriental,  and  several  Christian  authors,  regard  Persian  Jjjfjjjjj^^i 
Armenia  as  the  first  cradle  of  the  human  race.  Here,  they  tell  us,  was  pandiM. 
the  vale  of  Eden,  the  happy  abode  of  our '  first  parents.  Here  Noah's  ark,  after 
having  floated  over  a  shoreless  ocean,  rested  on  the  summit  Of  Ararat.  But  these 
two  ideas  have  no  natural  connexion  with  one  another.  There  is  no  necessity  for 
the  scene  of  our  creation  having  been  the  same  spot  which  was  afterwards  the  quar- 
ter where  the  survivors  of  the  flood  were  landed,  and  from  which  they  were  again  to 
people  the  earth.  But  this  plain  distinction  seems  to  have  been  overlooked,  and  the 
Euphrates  has  always  been  fixed  on  as  one  of  the  four  rivers  of  paradise,  respecting 
which  no  doubt  could  be  entertained. §  Deiuc  held  that  the  terrestrial  paradise  was 
situated  on  an  antediluvian  continent,  which  the  flood  destroyed,  and  converted  into 
a  part  of  the  ocean;  and  that  the  names  Frat,  or  Euphrates,  and  Hiddekel,  or  Tigris, 
were  given  to  those  of  paradise,  the  remembrance  of  which  had  been  transmitted  to 
posterity.  This  hypothesis  has  been  thought  most  in  unison  with  the  books  of 
Moses,  considered  as  minute  historical  records.  Some  of  the  German  literati,  less 
scrupulous  on  this  point  than  M.  Deluc,  look  for  the  terrestrial  paradise  on  the  pre- 

*  Pontem|jndignatus  Araxes,  Fir^.    L'Araxe  gemissant  sous  un  pont  qui  I'outrage,  Loia't 

t  Philipp.  k  S.  Trinit.  p.  73.    Toumefort,  &c. 

j  Porter  describes  these  twro  rivers  as  issuing  from  lake  Erivan,  while  Mr,  Macdonald  Kin- 
ncir,  with  M-  Malte-Brun,  represents  the  lake  as  having  no  outlet.    Tr. 

^  Dictionaries  of  Calmet  and  of  Kruyzen  la  Martini^re,  on  the  words  Eden  and  Paradise 
Reland,  Dissert,  de  Situ  IHiradisi. 
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sent  continent  Thej  consider  die  geography  of  the  hook  of  Genesis,  like  the  as- 
tronomy of  the  scriptures,  as  not  forming  an  article  of  religious  &ith,  hut  merely  a 
poetical  exposition  of  ideas  originating  with  man,  and  of  traditions  transmitted  in  ^t 
New  hnNMhe-  wandering  trihe  from  which  the  Israelites  were  sprung.  Criticism  thus 
"^  unshackled,  furnishes  explanations  which  may  have  some  plausibility, 

hut  must  he  altogether  uncertain.  Some  make  an  Eden  of  the  whole  of  Persia,  as 
the  country  first  civilized,  in  contradistinction  to  the  land  of  Nod  or  of  wretchedn^s, 
the  country  of  the  wandering  tribes,  and  to  which  Gain,  stained  with  hw  brother's 
blood,  was  driven.  This  peopled  world  was  watered  by  four  rivers;  the  Gihon  c« 
Oxus,  the  Araxes,  called  also  Phasis  or  Phisony  the  Frat  or  Euphrates,  and  the  ifid- 
dekel  or  the  Tigris.*  The  enchanted  garden,  the  habitation  of  the  first  man,  was 
designated  by  the  Persian  and  Chaldean  term  Pard^a,  whence  the  Grreek  Paradmo$, 
which  was  applied  to  all  the  royal  parks  of  Persia,  and  is  for  that  reason  given  to 
many  places  not  included  in  Persia  properly  so  called.*]*  ]Sden  was,  on  this  hypo- 
thesis,  in  some  canton  of  Persia.  Others  of  the  learned  have  nnderstood  by  Edhm, 
the  whole  of  the  east  that  was  known  to  the  first  men,  of  whom  traditions  were  col- 
lected  in  the  form  of  obscure  fragments  by  the  Hebrew  writers.  Eden  thus  com- 
prehended the  basin  of  the  Euphrates,  the  Indus,  nuned  Hind-Dekel,  the  Ganges  or 
Gihon,  and  Irabatty,  called  by  Ptolemy  Besynga,  a  name  considered  as  allied  to 
Phison.  Admitting  bold  hypotheses  of  this  nature,  some  have  demonstrated  that 
paradise  was  nothing  else  than  the  smiling  valley  of  Cashmire.|  These  varicHis  re- 
searches afford  but  dubious  and  vague  conjectures,  and  are  perhaps  worse  than  idle. 
We  derive  little  more  satisfaction  from  those  which  have  been  formed  on  Noeh's  axk. 
If,  with  M.  Deluc,  we  admit  the  univei^aUty  of  the  deluge  as  the  effect  of  a  sinkiBg 
of  tlie  earth,  and  conceive  the  old  continent  to  have  occupied  a  part  of  the  preaeoft 
ocean,  there  is  nothing  absurd  in  conceiving  Mount  Ararat  to  be  the  resting  place  of 
the  ark.  Armenia  and  Koordistan  might,  at  that  remote  epoch,  form  a  large  island, 
which,  being  nearer  to  the  level  of  the  sea  than  it  now  is,  enjoyed  a  milder  temper&> 
ture.  This  circumstance,  together  with  its  central  situation  rendering  it  a  convenient 
source  for  the  diffusion  of  inhabitants  over  the  rest  of  the  continent,  might  be  mrged 
in  favour  of  the  hypothesis;  but  it  is  only  an  hypothesis.  Profane  history,  ctvilas 
well  as  physical,  does  not  go  farther  back  than  an  epoch  in  which  famihes  of  human 
beings,  spread,  like  the  animals  and  the  plants,  over  the  whole  surface  of  the  earth, 
presented  no  irrefragable  evidence  of  their  common  origin. 

Leaving  these  discussions  as  equally  vain  with  the  curiosity  of  those  who  search 
Mount  Ararat  for  the  wreck  of  Noah's  ark,  we  resume  the  sober  details  of  our  de- 
scription. In  a  preceding  book  we  described  the  provinces  of  Shirwan,  DagheMan, 
and  Georgia,  in  the  region  of  Caucasus ;  countries  which  once  belonged  to  Persia, 
but  now  to  Russia.  We  proceed  to  that  portion  of  Persia  which  lies  along  the  Cas- 
pian Sea. 

Ghikn.  |      To  the  cast  of  Armenia  and  of  Adzerbidjan,  and  to  the  south  of  Shii^ 

wan,  lies  the  fertile  province  of  Ghilan,  pleasing  to  the  eye,  but  unhealthy.  Its  wood- 
ed mountains,  and  numerous  rice  fields,  render  the  air  humid.  M.  Trezel,  who  has 
just  returned  from  it,  informs  us,  that  in  crossing  the  forests  with  which  it  is  filled,  he 
was  suddenly  seized  with  headache  and  sickness,  which  he  could  only  attribute  to 
Climate.  I  the  powerful  exhalations  emitted  by  plants,  trees,  and  stagnant  wat»s.§ 
The  extreme  humidity  of  the  atmosphere  rusts  the  insides  of  watches,  though  kept 
with  the  utmost  care.  The  inhabitants,  however,  remark  that  the  women,  the  mu)», 
and  the  poultry  enjoy  very  good  health.  The  most  unhealthy  months  of  the  y^r 
are  June,  July,  and  August.  In  October,  November,  and  December,  there  is  gene- 
rally heavy  rain.  In  1741  there  was  such  a  prodigious  fall  of  snow  that  tiie  inha- 
bitants were  deprived  of  communication,  except  by  the  roofs  of  their  houses.     Tb6 

*  Wahl,  Asien,  i.  851,  tqg. 

t  Partdisus,  a  town  of  Syria,  (Pliny  r.  23,  Strabo  xvi.) — a  river  of  Cillcia,  (Plin.  t.  57.)— a 
mcr  of  Eupratic  Syria,  (Mart.  Capela,  ix.  5.) 

*  Duttman's  Primitive  Gcopraphy  of  the  East,  (in  German.)  The  same  author  on  the  Mytbet, 
ntained  In  the  Primitive  History  of  Moses,  in  the  BerKner  Monathschrift,  1804. 

MS.  Journal.    He  travelled  in  1806  and  180r,  in  Ghilan  and  Mazander&n. 
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spring  lasts  several  months*  The  meadows  and  the  woods  are  at  all  times  varie- 
gated with  flowers.  The  soil  being  exceedingly  fertile,  produces  hemp,  hops,  and 
fruits  of  all  kinds,  without  culture*  Oranges,  lemons,  peaches,  and  po-  |  PittdncUoiM. 
megranates,  are  in  great  abundance.  Here,  as  on  the  banks  of  the  Mississippi,  the 
convolvuli,  with  their  luxurious  but  noxious  vegetation,  suppress  the  growth  of  the 
oaks,  the  ashes,  and  the  beeches.  Natural  vines  also  grow  on  the  mountains,  and 
attach  themselves  to  the  trees;  but,  for  want  of  culture,  the  grapes  make  indifferent 
wine,  unless  mixed  with  others.  The  chief  produce  of  the  country  is  silk.*  The 
Ghilanians  have  blue  eyes,  white  hair,  a  small  figure,  delicate  features,  and  a  good 
shape.  At  an  early  age  the  children  are  remarkably  pretty,  but  the  |  |pi«bituits. 
male  part  become  much  less  so  as  they  grow  up.  The  men  are  loan,  uncleanly  in 
their  habits,  and  of  an  unsteady  character.  Their  language  is  quite  peculiar,  pos- 
sessing no  affinity  with  the  Arabic  or  the  Persian.  The  population  is  reckoned  at 
50,000  families. 

Reshd,  the  capital  of  Ghilan,  is  about  five  or  six  miles  from  the  sea,  in  |  towb^ 
the  best  silk  canton.     According  to  M.  Trezel,  it  may  consist  of  3000  houses,  and 
contains  2000  silk  manufacturers.     We  may  also  mention  Einselly,  a  sea-port  fre- 
quented by  the  Russian  vessels  from  Astracan. 

We  have  already  mentioned  the  high  limestone  mountains  which  sepa- 
rate both  Ghilan  and  MazanderiLn  from  the  rest  of  Persia.  The  valleys 
which  this  chain  of  mountains  contains  are  sheltered  from  the  winds  which  blow  from 
the  Caspian;  have  a  dry  atmosphere,  a  steady  temperature,  and  a  more  regular  dis- 
tinction of  the  season^  than  the  maritime  parts  of  Ghilan.f  This  chain  is  crossed 
hj  two  defiles,  the  one  leading  from  Ardebil  to  Astara,  the  other  from  Gasbin,  by 
Roobar,  to  Reshd.  Another  from  Langkeran,  between  the  mountains  and  the  sea, 
connects  Ghilan  with  Shirvan.  This  mountainous  part  of  Ghilan  is  called  Dylem, 
from  the  name  of  a  tribe  which  has  given,  sovereigns  to  Persia,  and  which  Moses  of 
Ghorene  mentions  for  the  first  time  under  the  name  of  Delmi.;{;  The  name  of  Ghi- 
lanians, or  Grhilakis,  is  the  same  with  that  of  the  ancient  Gelse.  The 
Ambarlins,  or  people  of  the  valley,  occupy  the  district  of  Tenkaboon, 
under  a  kalm  of  their  own. 

Mazanderan,  situated  on  the  east  of  Ghilan,  has  a  great  resemblance  |  MazanderAn. 
to  it  in  its  physical  character.  High  mountains  on  the  south,  and  the  Caspian  Sea 
on  the  north,  contain  between  them  valleys  covered  with  forests,  and  intersected  by 
rapid  currents.  The  air,  at  least  in  some  places,  is  purer  and  more  salubrious  than 
that  of  Ghilan.  §  The  inhabitants  are  stronger  and  healthier.  Their  eye-brows  are 
bushy,  and  meet  together..  They  live  on  rice,  fish,  and  garlic.  Wheat  does  not  grow 
well  here,  but  the  sugar  cane  is  cultivated,  which  is  somewhat  surpris- 
ing for  a  latitude  of  37^,  and  so  near  to  the  centre  of  Asia.  It  ripens 
four  months  sooner  than  in  the  West  Indies,  and  affords  an  abundant  juice,  which  the 
inhabitants  express,  and  collect  without  art  or  care,  obtaining  only  a  coarse  syrup  or 
thick  paste.  This  product  has  an  unpleasant  taste,  which  might  doubtless  be  cor- 
rected by  better  manipulation.  A  Russian  merchant  once  attempted  without  success 
to  introduce  into  this  country  a  sugar-refining  manufactory.  || 

The  best  town  in  Mazanderan  is  Balfrush,  containing  25,000  inhabi-  |  Bdfiroth. 
tants,  and  enjoying  a  prosperous  silk  trade.  The  iron  of  the  province  of  Amol  is 
worked.  This  province  is  adorned  with  a  very  magnificent  bridge*  Sari  |  svi. 
is  the  residence  of  the  khans.  Aster-abad,  an  agreeable  and  picturesque  canton,  has 
sometimes  asserted  its  independence  of  the  sovereigns  of  Persia.  Its  city  bears 
the  name  of  the  canton,  and  has  manufactures  of  silk  and  of  wool.  The  neigh- 
bourhood produces  a  valuable  root  used  as  a  red  dye  for  the  beautiful  stufiis  of  Persia. 
The  port  of  Meshehed-Ser  exports  cotton,  indigo,  and  Indian  drugs.  At  Ashraf,  a 
place  containing  4000  houses,  Shah  Abbas  wanted  to  establish  his  resi-  |  AdumC 

*  Gmelin's  Trarels  in  llussia,  etc.  III.  p.  448,  (in  German.)  Hanway's  Travels  in  Persia,  etc. 
part  II.  chap.  40  and  41.  Forster,  n.  320.  LangHs*  French  translation. 

t  Gmelin,  iv.  196.  Compare  iii.  366,  (in  German.)  #  Wahl,  Asien,  i.  p.  540,  note. 

%  Gmeltn,  iii.  447—476.    Uanway's  Travels,  part  li.  ch.  43.    Pietro  della  VaUe.  ii.  208,  &c. 
I  Trezel,  in  MS. 
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dencci  and  fit  out  a  navy ;  but  the  palaces  of  this  place  went  to  ruin  before  they  were 
inhabited.  Mazander&n  is  said  to  reckon  150,000  families  and  from  6  to  700,000 
souls. 

Tibaktaa.  |  The  hilly  part  of  western  Mazanderln  is  called  Tabenstan,  either 
from  the  name  of  the  ancient  Tapyri,  or  from  an  Arabic  and  Chaldee  word,  signifjring 
a  wooded  mountain.  It  is  here  that  a  long  defile,  the  chief  of  the  Caspian  gates, 
leads  from  Rey  to  Amol.  Another  defile  leads  from  eastern  Mazander&n,  by  the 
district  of  Eomis,  into  Khorasan.  The  roads  in  Mazander&n  are  very  bad :  Uiere 
is  no  navigation:  the  boats,  open  and  badly  rigged,  are  neither  fit  to  withstand  the 
waves  n<y  the  winds.  The  houses  are  built  of  brick  and  mortar,  with  flat  roofs.^ 
When  a  traveller  of  distinction  enters  a  village,  the  inhabitants  assemble,  erect  a 
iree  in  honour  of  him,  and  treat  him  with  the  spectacle  of  a  wrestUng  match.  The 
Ghilanians  wear  the  connical  bonnet:  that  of  the  Mazanderanian,  mounted  with 
furs,  has  a  long  termination  bent'  backward.  The  open  jacket  and  pantaloons  give 
them  more  of  a  European  air  than  the  other  Persians. f  . 

Two  large  portions  of  Persia  still  remain  to  be  attended  to ;  the  one  consisting  of 
the  decUvity  towards  the  Persian  Gulf  and  the  Indian  Seas,  the  other  situated  on  the 
plateau  of  Tartary,  though  the  greater  part  of  this  last  belongs  to  Afghanistan. 
xhasUtAn.  |  Proceeding  in  a  south-west  direction  from  Ispahan,  we  fh'st  cross  the 
£1-Ahwas  mountains,  anciently  called  Parachoatray^  or  the  Mountains  of  Fire. 
These  are  succeeded  by  a  large  plain,  where  there  is  an  immense  number  of  ser- 
pentine rivers,  and  where  the  atmosphere  is  hot  and  mpist  The  only  tree  to  be 
«een  is  the  palm,  and  rice  the  only  cultivated  crop.  This  is  the  ancient  SuaianA, 
Its  capital,  Susa,  or  the  city  of  biles,  (Sus  being  the  Persian  word  for  a  lily,]  the 
most  dehghtful  of  all  the  residences  of  the  Great  Kings,  is  now  reduced  to  a  heap 
of  ruins.  Susiana  itself  has  lost  its  ancient  name.  That  of  Khunstan,  under  which 
geographers  have  known  it  since  d'AnviUe  described  it,  iias  abo,  according  to  ^ie- 
buhr,  nearly  been  forgotten,  and  Looristan  substituted  for  it.  But  some  learned 
orientalists  observe,  that  the  real  general  name  of  the  province  is  Ehuristan,  cocd- 
Koumun.  prehending  four  subdivisions.  1.  Eousistan,  corresponding  to  the  coun- 
Khuristan.  try  of  the  ancient  Uxii,  and  enjoying  a  temperate  atmosphere.  2. 
Khuristan,  the  country  of  the  ancient  Cosscei,  who  were  a  race  of  mountaineers,  for- 
soittifcaii.  midoble  for  their  robberies.     This  is  the  same  as  Looristan.     3.   Sou- 

Kiam.  I  sistan,  or  Susiana,  properly  so  called,  and  4.  £lam,  or  ElymaiSy  which 

extends  to  tlie  mouths  of  the  Euphrates. §  The  last  two  are  fertile  countries,  but 
unhealthy,  and  have  been  devastated  by  the  Arabs.  The  tribe  of  Kii^  has  obtained 
some  celebrity  since  1766,  when  the  Sheik  Soleyinan  procured  three  English  shipei 
siMwtor.  I  of  war,  and  made  himself  master  of  the  whole  Persian  Gulfl  The  town 
of  Shuster,  which  is  subject  to  Persia,  consists  of  3000  houses,  and  has  a  good 
trade  in  embroidered  stufis  and  in  silk. 

From  Shuster  we  may  enter  by  the  city  of  Rasi,  and  by  the  defiles  of  Zindjeran, 
Fftnistan.  |  which  are  ancient  gates  of  Susiana  into  Parsistan,  or  as  it  is  called  by 
the  modem  Persians  Farsistan,  the  Persia  of  the  ancients,  the  finest  province  of  tJtt^ 
kingdom,  and  containing  the  second  city  in  it  for  importance  and  celebrity.  Accord- 
citjAfebinK.  I  ing  to  the  account  of  the  traveller  Franklin,  Shiraz,  the  capital  of  Far- 
eistan,  is  situated  in  a  fertile  valley,  about  twenty-six  miles  long,  and  twelve  broad, 
enclosed  on  all  sides  by  lofly  mountains.  The  circumference  of  the  city  is  about 
four  miles :  it  contains  2000  houses.  It  is  protected  by  a  wall  twenty-five  feet  high, 
and  ten  in  thickness,  with  round  towers  at  every  eighty  paces.  The  citadel  is  budt 
of  brick.  In  front  it  has  a  large  open  space,  furnished  with  a  park  of  wretched 
artillery..  The  mosque  of  Kerim  is  magnificent,  but  in  an  unfinished  state.  The 
modem  Persians  excel  in  painting  with  blue  and  gold,  in  a  way  which  is  particulariy 
brilliant  as  well  as  durable.   The  bazar  presents  a  magnificent  assemblage  of  shc^s. 

•  Forattfr,  ii.  315.  Langlcs'a  translation, 

t  Thia  dress  is  figured  in  the  Persia  of  the  Elzevirs,  p.  72.    Trezel  MS. 
t  IladgUKhalfah,  Abiilfeda,  etc. 

•^  M'ahl  Asien,  i.  600.    Assemanni,  Biblioth.  Orient,  iti.    Tart  ii.  p.  419,  421.    Michaefii 
-Jileg.  Geograph.  Heb.  cliaptcr  ii.  p.  68. 
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The  tomb  of  the  Persian  poet  Haiiz  is  to  the  north-east,  at  the  distance  of  two 
miles  from  the  ramparts. 

There  is  no  place  in  the  world  in  which  provisions  are  mol'e  plenty  6r 
of  better  quality  than  at  Shiraz.     It  is  impossible  to  conceive  a  more 
delightAil  valley  than  that  in  which  this  city  stands.     Its  fields  are  covered  with  im- 
mense crops  of  rice,  wheat,  and  barley.     Harvest  begins  in  May,  and  is  generally 
over  by  the  hiiddle  of  July.     Plenty  of  fruit  is  eaten  here  of  the  same  species 
which  are  common  in  Europe,  but  much  larger  in  size,  and  much  more  delicate  in 
taste  and  odour,  particularly  the  grapes  and  the  apricots.^     The  clhnate  is  particu- 
larly fine,  neither  heat  nor  cold  being  experienced  in  the  extreme.     In  spring,  the 
air  naturally  mild  and  pleasant,  is  perfumed  with  the  effluvia  of  the  finest  flowers, 
and  the  eye  is  deUghted  by  their  richly  varied  colours.     The  vales  of  Ooroomia  and 
of  Salmos,  to  the  north-west  of  Tabriz,  are  the  only  places  in  the  empire  that  can 
be  compared  with  Shiraz  and  its  autumnal  bounties.     The  garden  nightingale,  which 
the  Persians  call  boolboot'hezar'daatan,  (the  iurdm  6«6f7of  Gmelin,)  the  |  Gmeim. 
goldfinch,  and  the  linnet  unite  at  this  season  their  melodious  accents.     So  many 
pleasures,  added  to  the  politeness  of  the  inhabitants,  and  the  excellence  of  the  police, 
furnish  some  foundation  for  the  boast  of  its  inhabitsmts,  that  their  city  has  not  its 
equal  in  the  world.     Scenes  so  charming  were'  well  fitted  to  inspire  the  genius  of  a 
Hafiz,  a  Saady,  or  a  Djamy.     The  fenrales,  with  large  black  eyes,  and  celebrated 
for  their  beauty  and  their  attractions,  had  undoubtedly  a  large  share  in  animating 
these  elegant  and  tendes  poets.     Bat  this  joyous  and  peaceful  city  has  not  always 
escaped  the  horrors  of  political  revolution.     More  than  once  taken  by  assault,  it  has 
been  given  up  to  fire  and  pillage. 

We  cannot  proceed  a  step  in  Persia  without  encountering  some  monument  of  the 
cruelty  of  conquerors,  and  of  human  vicissitudes.  Thirty  miles  north-west  of  Shi- 
raz, and  about  ten  to  the  east  of  the  tpwn  of  Mayn,  are  the  famous  ruins  of  Istakhar, 
or  Persepolisj  the  ancient  capital  of  Persia,  in  which  Alexandertriumphed, 
and  in  a  moment  of  mad  festivity  gave  way  to  the  suggestions  of  a  spirit 
of  wanton  destruction,  of  which  he  almost  instantly  repented.  This  city  was  de- 
stroyed ultimately  by  the  fanatic  Arabs,  as  is  shown  in  a  memoir  by  M.  Langles, 
contained  in  his  Collection  of  Travels. f 

We  have  no  satisfactory  means  of  ascertaining  the  period  at  which 
Persepoiis  was  founded.  The  best  are  perhaps  those  suggested  by  the 
appearance  of  the  most  conspicuous  remains  found  on  the  spot^  Accordingly,  Sir 
Robert  Ker  Porter,  in  applying  to  this  subject  the  exertions  of  an  inquiring  mind, 
aided  by  extensive  erudition  and  correct  taste,  observed  that  the  most  remarkable 
objects  contained  in  it,  viz.  the  Shehel-minar,  of  "Forty  Columns,'*  produced  in 
hira  the  impression,  that  both  as  a  whole,  and  in  their  details,  they  bore  a  strong 
resemblance  to  the  architectural  taste  of  £gypt;  a  resemblance  sufficiently  accounted 
for  by  the  early  hostile  intercourse  between  the  two  countries  and  their  interchanges 
of  inhabitants  by  captivity.  About  forty  years  before  the  conquest  of  Babylon  by 
Cyrus,  Nebuchadnezzar  overran  the  whole  of  Egypt,  and  returned  with  the  rich 
spoils  of  the  Country,  and  a  multitude  of  captives.  Cambyses,  king  of  Persia,  the 
friend  and  kinsman  of  the  conqueror,  was  likely  to  share  in  the  ingenuity  and  talents 
of  the  ingenious  among  the  captives  of  the  former;  and  when  Cyrus  aflerwards 
added  Babylon  to  his  empire,  he  would  then  transfer  them  to  his  own  country,  and 
employ  them  in  the  superb  edifices  of  Persepoiis.  Cambyses,  tlie  son  of  Cyrus,  in 
his  expeditions  against  Amasis  and  Psammeticus,  kings  of  Egypt,  carried  off  the 
richest  ornaments  of  its  edifices  to  decorate  his  palaces  of  Susa  and  Persepoiis,  and 
took  along  with  him  Egyptian  workmen  to  place  them  properly  in  their  new  stations. 
Other  princes  followed  the  example,  and  Persepoiis  became  the  most  splendid  city 
in  the  east.  The  remains  of  the  Shehel-minar  continue  to  bear  testimony  to  this 
fact.  To  describe  them  fully  in  this  place  would  far  exceed  our  bounds, 
and  we  must  refer  the  reader  to  the  account  given  by  the  traveller  now 

•  Franklin's  Journey  from  Bengal  to  Shiraz,  in  Langles*  Collectioo  of  Travels,  (io  French) 

ch.  9, 14. 
t  L^ngUs,  iii.  199.  etc.  (in  French.) 
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mentioned,  which,  in  graphic  description,  ingenious  research,  and  irresistible  interest, 
is  not  exceeded  by  any.  writing  in  oxistonce.  From  his  ample  details  we  can  onlj 
select  a  few  lines  as  a  specimen.  The  royal  palace  of  forty  pillars,  or  Shehel-minar, 
consists  of  a  number  of  buildings,  forming  both  a  palace  of  ample  magnitude,  and 
a  citadel,  or  bulwark  for  the  capital,  on  a  situation  of  a  most  commandirig  character. 
This  situation  consists  of  an  artificial  plain,  or  platform,  cut  out  of  a  mountain,  and 
having  a  higher  part  of  the  same  mountain  connected  with  its  eastern  side,  being 
on  the  other  three  sides  at  a  great  elevation  in  a  perpendicular  precipice  from  tiie 
plain  beneath.  On  the  royal  mountain  to  the  east,  are  the  ancient  sepulchres  of  the 
kings,  consisting  of  artificial  excavations..  The  extent  of  the  faces  of  the  square 
are  1425  feet  in  length  on  the  west  side,  802  on  the  south,  and  926  on  the  north; 
part  of  the  steep  is  faced  up  with  gigantic  square  blocks  of  dark-grey  marble, 
without  mortar,  but  fitted  with  such  precision  as  to  appear  part  of  the  solid  mountain. 
The  general  height  seems  to  have  been  about  fifty  feet,  though  now  much  lowered  bj 
the  accumulation  of  ruins  beneath.  The  only  road  to  the  summit  is  by  an  ascent  k 
steps  on  the  western  side,  forming  a  double  flight.  The  steps  are  broad  and  shal- 
low, and  ten  or  fourteen  of  them  are  cut  out  of  one  block  of  marble.  The  ascent 
is  so  beautiful  and  easy,  that  they  may  be  ascended  and  descended  on  hors^Mck 
with  the  utmost  facility.  0^  ascending  the  platform,  the  first  objects  that  meet  the 
eye  are  the  remains  of  two  colossal  bulls,  of  a  noble  form  and  attitude,  indicating 
that  they  were  intended  as  symbolical  representations  of  power.  These  are  scdp- 
tured  in  the  lofty  sides  of  on  enormoas  portal.  Other  symbolical  representations 
in  basao^rdievo  are  found  in  different  places  of  huge  size,  and  rather  strange  mixtures 
*of  the  forms  of  difFerent  animals.  From  the  great  platform,  dificrent  others  rise, 
distinguished  by  ruins,  diffuring  somewhat  ui  their  character,  and  the  apparent  desti- 
nation of  tlie  buildings.  On  one  of  these  are  the  striking  ruins  of  the  magnificeut 
Palace  of  Forty  Pillars.  Only  a  few  of  the  pillars  are  standing  entire,  at  difikeot 
places,  but  the  bases  and  other  remains  of  the  rest  still  exhibit  something  of  the 
S^kw'**'  original  arrangement  The  former  capitals  and  decorations  of  those 
tare.  which  stand,  and  of  many  of  the  fragments,  lying  on  the  surface  of  the 

heap  of  rubbish,  are  beautiful  and  elegant,  the  taste  different  from  the  Grecian,  yei 
correct  and  commanding  in  the  highest  degree,  and  executed  with  a  delicacy  wiHch 
cannot  be  excelled;  "I  gazed  at  them,"  says  this  traveller,  "with  wonder  and  de- 
light Besides  the  admiration  which  the  general  elegance  of  their  form,  and  the  exqui- 
site workmanship  of  their  parts  excited,  I  never  was  made  so  sensible  of  the  impressjoo 
of  perfect  sy  mnietry,  comprising  also  in  itself  that  of  perfect  beauty."  The  hd^t 
of  each  column  in  the  colonnade,  to  which,  in  particular,  he  applies  these  observatioQs, 
was  sixty  feet  These  pillars  seem  to  have  been  the  supports  of  ponderous  roofs 
of  massy  timber.  The  traveller  gives  reasons  for  supposing  that  he  has  ascertained 
the  precise  part  of  this  building  which  formed  the  banqueting  hall  where  Alexander 
displajred  his  triumph,  in  setting  fire  to  the  fabric;  the  place  where  the  kings  of  Per- 
sia received  the  homage  of  their  subjects,  displayed  their  magnificence,  and  dispensed 
their  beneficent  orders ;  also  the  private  palace  which  was  appropriated  to  the.  do- 
mestic intercourse  of  the  members  of  the  royal  family.  The  numerous  basso  relieves 
are  highly  valuable,  as  illustrating  the  ancient  costumes  and  manners  of  the  Persni^ 
and  their  value  has  been  in  a  great  decree  communicated  to  the  European  reader  hr 
the  accurate  plates  of  them  contained  in  the  Travels  now  referred  to,  accompao^ 
with  the  author's  exposition  of  their  meaning.  Those  carved  on  the  walls  of  flie 
staircase,  by  which  the  platform  is  ascended,  are  numerous,  exhibiting  traios  of 
Persian  subjects  from  the  different  parts  of  the  kingdom,  bringing  presents  to  tiie 
sovereign,  led  forward  in  small  parties  by  ofiicers  of  tlie  court  acting  as  masters  of 
the  ceremonies.  In  other  parts  are  figures  of  the  king  on  his  throne,  and  over  Ibid 
a  symbolical  representative  of  him,  in  the  form  of  a  genius,  or  celestial  type  of  the 
earthly  potentate,  conformable  to  the  views  inculcated  by  the  ancient  Persian  religiMB. 
Guards  of  difierent  descriptions  are  also  delineated,  and  animals,  partly  exa^enled 
and  symbolical,  and  partly  fair  representations  of  nature,  contributing  to  the  elbd 
of  hvely  and  extended  ornament    Battles,  single  combats,  and  other  ixicideiillw 
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the  Persian  history,  are  here,  as  well  as  in  the  other  Persian  relics  of  antiquity,  re- 
presented sometimes  according  to  nature,  and  at  other  times  by  symbols. 

In  the  same  neighbourhood  is  Nakshi-Roostam,  or  the  mountain  of    KaiuhrBoo^ 
Sepulchres,  where  many  celebrated  sculptures  have  been  cut  in  the    **^ 
white  marble  forming  the  face  of  the  mountain.     On  die  summit  many  sepulchres 
are  cut  out  of  the'  solid  rock,  and  others  are  built  of  immense  blocks  of  marble. 
This  summit  is  ascended  with  difficulty,  and  chiefly  by  the  assistance  of  ropes. 

Between  twenty  and  thirty  miles  from  this  place  are  the  ruins  of  I  Mont^Anh,ift 
Mourg-Aub,  shown  by  Mr.  Morier  to  be  the  ancient  Pasargitdcey  a  sa-  |  p*"***^ 
cred  city,  occupied  by  the  magi  of  old,  and  containing  the  tomb  of  Cyrus,  the  re* 
mains  of  an  ancient  fire  temple,  and  other  buildings,  with  sculptures  which  have 
oxercised  the  skiJl  of  many  learned  persons,  and  are  well  described  in  the  travels 
of  Morier  and  of  Porter.  There  is  a  tomb  here  called  Meshed  Madre-i-Sulieman, 
or  the  Tomb  of  Solomon's  Mother,  a  name  given  at  random  by  the  natives,  and 
which  is  frequently  done  in  such  cases,  showing  the  wide  extended  fame  of  Solomon 
in  the  east  This  tombHs  well  described  by  Porter,  who  considers  it  as  the  tomb  of 
Cyrus,  concerning  which  we  have  some  interesting  passages  in  the  historians  of 
antiquity. 

The  other  modem  cities  of  Farsistan,  besides  Shiraz,  are  of  Httle  importance. 
Komsha,  Elarzeroon,  and  Firoozabad,  ar^  the  principal.  -  The  only  one  which  me- 
rits particular  notice  is  Yezd,  situated  almost  in  the  centre  of  the  Persian  and  Afghan 
dominions.  ,  Many  geographers  place  it  in  Irak-Adjemi,  and  some  in  Kerman.  It 
is  on  the  road  from  Kerman  to  Ispahan,  and  inhabited  partly  by  Gcuebres,  or  wor- 
shippers of  fire*  It  possesses  a  manufacture  of  carpets  and  stuffs  of  camePs  wool, 
aiid  a  great  trade  in  cotton  doth  and  silk.  The  immediate  neighbourhood  is  well 
cultivated,  and  produces  the  finest  wheat  in  Persia.  Hence  a  Persian  proverb,  that 
^'  to  enjoy  life  in  perfection,  a  man  must  eat  bread  from  Tezd,  and  the  fruits  of  Ad- 
zerbidjan,  drink  the  wine  of  Shiraz,  and  possess  a  Georgian  wife."  Tezd  has  4500 
houses. 

The  forests  which  are  frequent  on  the  mountains  of  Farsistan,  and 
the  waters  which  refresh  its  romantic  valleys,  give  this  province  a  great 
advantage  over  the  arid  plains  of  Irak-Adjemi.  The  oaks,  the  birches,  the  cypresses 
and  lentisci,  adorn  the  mountains ;  the  pomegrwiate,  the  pine,  the  orange,  and  the 
vintf,  enrich  the  level  countries.*  The  horses  have  lost  part  of  their  former  renown, 
but  ihe  race  of  sheep  with  the  fat  tails  is  preserved.  Yet  even  this  fine  province 
has  deserts  of  considerable  width^  extensive  sandy  plains,  and  many  tarren  rocks. 
The  rocks  in  the  neighbourhood  of  Darabgherd  furnish  a  celebrated  and  valuable 
article.  This  is  moum^  a  kind  of  Uquid  petroleum,  perfectly  limpid,  Peiroieum 
and  of  an  agreeable  odour-t  The  cavern  from  the  sides  of  which  this  ^"^  **•«■»• 
petroleum  distils,  is  kept  with  religious  care.  It  is  opened  once  in  the  year  by  the 
governor  of  the  district  of  Darab,  and  a  small  quantity  of  the  mourn  is  obtained, 
which  is  sent  to  the  Court  of  Persia.  It  passes  in  that  country  for  a  balsam  of  mi- 
raculous power,  which  immediately  cures  the  most  desperate  wounds. 

The  sea  shores  of  Farsistan  have  two  important  harbours  in  the  pos-  I  s««i«rt*. 
session  of  the  Arabian  sheiks.  The  first  and  most  southerly  is  Abu-Shehr,  which 
the  English  call  Busheer:  here  vessels  drawing  twelve  feet  of  water  can,  at  high 
tide,  lie  close  to  the  doors  of  the  houses.  The  sheik  of  Abu-Shehr  possesses  the 
island  of  Bahrein,  ^hich  enables  him  to  keep  some  armed  ships  of  war  called  go/- 
viiles.  It  is  of  the  greatest  importance  to  the'city  of  Shiraz,  of  which  this  is  the 
nearest  port,  that  the  sheik  do  not  rebel.  Bender-Rigk  is  a  strong  place,  which 
.holds  in  dependence  a  considerable  domain. 

There  are  several  independent  Arabs  on  the  shore  of  the  Persian  I  xmb  tribei  ^ 
Gulf,  and  they  almost  all  Uve  in  the  same  manner.  They  subsist  by  mari-  |  thecowt. 
time  trade,  and  by  the  pearl  and  other  fisheries.     Their  food  consists  of  dates,  fish, 

•  Franklin,  Journey  to  ShSrtz,  i.  p.  53.  &c.  of  LangHs't  French  translation.    Chardin,  viii. 
228,231,428.  '  .       .  « 

t  Kacmpfer,  Amcmitates  Exotic«,  515,  524.    LtngWs's  Note  on  Chtrdin,  ui.  311. 
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mnd  dourah  bread.  The  few  cattle  which  they  have  live  also  on  fish«  Eadi  to 
ship  has  its  independent  chief,  who  receives  from  it  next  to  nothing  in  the  form  of 
salary  or  revenue.  The  arms  of  these  Arabs  are  muskets  with  roatchlocksy  sabres, 
and  bucklers.  When  they  are  at  war  all  their  vessels  are  employed  in  the  service. 
The  rmUm.  I  These  tribes,  among  whom  that  of  the  Houles*  is  the  most  powerful, 
all  continue  to  speak ihe  Arabic  language,  and  are  generally  of  the  Sonnite  sect,  and 
consequently  natural  enemies  of  the  Persians,  with  whom  they  form  no  alliances. 
The  houses  of  these  Arabs  are  so  wretched  that  an  enemy  would  think  it  lost  labour 
to  destroy  them.  As  they  generally  have  little  to  lose  on  land,  if  a  Persian  amy 
approaches,  all  the  inhabitants  of  the  towns  and  villages  go  on  board  their  little  ves- 
sels,  and  take  refuge  in  some  island  of  the  Persian  Gulf  till  such  time  as  the  enemy 
retires. 

Uiirtu.  I  Laristan,  a  maritime  stripe  of  which  is  called  Eersamir,  or  the  hot 
country,  has  often  formed  part  of  the  government  of  Farsistan.  ,  Lar,  its  capital, 
possesses  manufactures  of  arms  and  of  silks.  Although  the  soil  is. sandy,  the  coun- 
try is  full  of  orange  and  lemon  trees,  and  tamarinds ;  dateft  also  afe  in  great  abun- 
dance. They  drmk  water  which  is  preserved  in  cisterns,  which  they  carefuUjF  boil 
to  destroy  a  worm  in  it,  which  otherwise  they  believe  would  nestle  between  the  skk 
and  the  flesh,  and  is  as  small  as  a  hair.  Whether  this  account  of  it  in  all  its  iiftw>iiri«» 
be  true  or  not,  such  a  worm  oAen  makes  Us  appearance,  and  it  is  not  till  much  pais 
has  been  endured,  and  even  danger  encountered,  that  it  is  got  rid  of*  Thia  malady 
Bcodtr  AbbM.  |  is  very  conihion  almost  along  the  whole  shore  of  the  Persian. GulfLf  Ben- 
der Abbas,  a  port  situated  opposite  to  the  island  of  Ormuz,  is  better  known  imder 
the  name  of  Gomberoon.  It  was  formerly  the  most  noted  resort  of  ships  in  ^ 
Persian  Gulf,  and  the  general  emporium  for  goods.  The  Portuguese  took  posses- 
sion of  it,  and  in  1614,  Abbas  the  Great,  with  the  help  of  the  EngUsh,  drove  them 
out  The  trade  of  Bender  Abbas  has  now  greatly  declined;  and  even  the  Dutck 
have  abandoned  that  town  and  returned  to  the  island  of  Karek.  The  entrep6t  of 
Bender  Kcnig.  |  the  £nglish  is  uow  at  Bassorah.  Bender  Kosng  is  the  most  frequented 
harbour  between  Gomberoon  and  Abu-Shehr.^  Both  at  Gk^mberoon,  and  over  the 
whole  of  thecoastjHhe  heats  are  sometimes  prodigious;  and  it  oAen  happens  that  a 
person  who  imprudently  exposes  himself  to  the  rays  c^  the  sun  at  noon  is  suddenly 
killed  by  them.§  The  sugar  cane  thrives  in  this  quarter*  Between  Siraf  and  Baanaa, 
in  the  midst  of  an  arid  upland  plain^  a  series  of  rocks  rise  into  view,  which  have  the 
appearance  of  broken  obelisks  or  ruined  towers.  || 

Ida  of  the  "^^^^  whole  shore  is  Uned  with  islands.    We  have  just  mentioned  Ka- 

Pmtao  ooif.  rek,  or  Kharedge,  where  the  Dutch,  attracted  by  the  goodness  of  the 
soil,  the  water,  and  the  moorings,  built  a  town  in  1764.  It  is  enclosed  by  cora)  ree6 
attached  to  a  limestone  rock.  IT  Probably  the  other  islands  are  formed  of  simikr 
rocks,  but  not  without  some  exceptions.  Ibn-el-Ouardy  informs  us  that  the  island 
KMuDb.  I  of  Kais  produces  excellent  iron.**  The  largest  and  most  fertile  is  KiA- 
mis,  which  the  Portuguese  of  the  sixteenth  century  call  Q^e^x(m  and  BrocL  This 
last  name  reminds  us  that  it  was  the  Oaracta  of  the  ancients.  Of  all  these  ani 
other  islands,  shaded  with  cocoa  nuts  and, bananas,  none  has  obtained  a  celebriqr 
omua.  I  equal  to  that  of  Ormuz;  yet  Ormuz  is  a  bare  rock,  covered  with  red 

and  white  salt  stones,  without  any  water  fit  for  use,  and  almost  without  vegetation. 
Commerce  formerly  made  this  spot  a  storehouse  for  the  treasures  of  the  east.  It 
was  abandoned  and  forgotten  in  162^,  but  of  late  has  attracted  the  attention  of  the 
English,  who  have  formed  an  establishment  on  it. 

Kenmn,  |  Kcrman,  wliich  is  extolled  by  the  ancients  for  the  excellence  of  its 
grapes,  its  wheat,  and  its  mines,  is  at  present  known  by  its  beautiful  shawls  of  cameFs 
wool,  and  by  its  stuffs,  formed  of  the  silky  hair  of  a  kmd  of  goat,  similar  to  that  of 

•  Niebuhr'a  Arable,  i.  £71,  274. 

t  Kampfer.  Amanit.  Ex.  525,  8cc.   Compare  Chardin,  viii.  473.  (Langley's  edition.) 

*  JwirnaJ  communicated  hy  an  Arab  to  Mr.  T.  %  Kccmpfcr,  Am.  p,  720,  SS2. 
Iciem.  p.  454.                                                  ^  Niebuhr's  TravclB,  ii.  297.  (German.) 
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Aflgonu*  It  produces yark>ti8  medicinal  drugs  and  gums:  mourn  and  tutty  are 
found  in  it.  It  abounds  greatly  in  roses.  Mount  Khopfaez  is  covered  with  an  eter^ 
nal  verdure  ;  but  the  interior  half  of  the  country  is  occupied  by  a  vast  desert.  The 
city  of  Kerman,  though  flourishing  by  its  manufactures  of  shawls  and  |  towim. 
8tu6[s,  seems  to  have  lost  its  ancient  porcelain*  manufacture.  The  real  name  of  this 
place  is  Sirdjan.t  The  towns  of  Kerroashin,  Yelazgherd,  and  Berdashyr,  offer  no- 
thing worthy  of  notice.  Khomda,  or  Hemedan,  contains,  according  to  a  tradition 
among  the  Jews,  the  tomb  of  the  fair  Esther,  and  the  wise  Mardocheus.  The 
maritime  part  of  Kerman,  an  unhealthy  region,  is  called  Mogist^n,  which  means  the 
country  of  date  trees. 

Mekr^n,  on  the  east  of  Kerman,  is  the  Gedrosia  of  the  ancients.  It  |  MektAn. 
extends  along  the  shore  of  the  Indian  ocean,  as  far  as  the  mouths  of  the  Indus,  and 
is  bounded  in  the  interior  by  Se'istan  and  Afghanistan.  In  its  political  condition, 
this  province  is  more  connected  with  the  Afghan  than  with  the  Persian  sovereignty. 
The  most  northerly  and  easterly  parts  of  it,  comprehending  more  than  one  half^  are 
called  Beloochisthan,  and  are  subject  to  the  Afghans.  The  southern  and  western 
are  more  particularly  called  Mekran  ;  but  even  here;  the  influence  of  the  Shah  of 
Persia  is  sHght  and  ambiguous.  Chobar,  and  several  other  places  on  the  coast,  are 
subject  to  the  Im&n  of  Muscat,  who  thus  enjoys  a  sort  of  ascendency  in  the  mari- 
time parts.  These,  however,  arepoor  and  sandy  deserts.  It  was  here  that  the  am\y 
of  Alexander  was  subjected  to  such  wretched  privations  in  their  attempt  to  return 
from  India.  The  interior  consists  of  high  mountainous  tracts,  interspersed  with 
fertile  valleys,  supphed  with  water  by  mountain  torrents,  but  containing  no  per- 
manent rivers  which  reach  the  sea.  The  communities  consist  of  similar  materials 
to  those  of  the  other  hilly  j)arts  of  Persia,  partly  agricultural,  partly  pastoral,  and 
predatory.  There  are  many  different  tribes  and  independent  chiefs,  of  whom  the 
Belooches  are  the  most  numerous.  There  are  also  some  Loori  tribes,  whose  cha- 
racter for  robbery  is  singularly  infhmous.  They  murder  in  cold  blood  on  the  slightest 
provocation,  and  abandon  themselves  to  irregular  inclinations  of  all  kinds.  Little 
disposed  to  family  cares  and  affectiond,  they  rear  few  children,  and  keep  up  their 
number  chiefly  by  manstealing. 

The  women  of  Mekran,  in  general,  are  not  subjected  to  the  same  seclusion  as 
in  other  Mahometan  countries,  and  appear  indiscriminately  in  pubUc.     Further  de- 
tails will  be  reserved  for  our  account  of  Afghanistan.     Setstan,  a  pro-  |  seiMm. 
vince  singular  for  the  melancholy  chaiige  both  of  physical  and  moral  aspect  which  it 
has  undergone,  will  also  be  described  in  the  same  place. 

The  great  province  of  Khorasan,  or  the  "  country  of  the  sun,"  might  |  Khorann. 
deserve  a  very  extended  geographical  description,  but  we  must  here  confine  ourselves 
to  the  most  remarkable  points.  Conterminous  with  Tartary,  it  is  exposed  to  great 
variations  of  temperature.  The  soil  though  in  many  places  sandy  and  dry,  produces 
in  abundance  all  the  necessaries  of  life,  also  a  large  quantity  of  indigo,  gall  nuts,  and 
good  cochineal.  There  is  a  great  number  of  Turcomans  in  this  province,  which 
tonishes  good  pasture  for  their  flocks.  The  finest  carpets  in  Persia  are  made  in 
Khorasan  ;  and  sabre  blades  are  made  here,  equalling  in  reputation  those  of  Damas- 
cus. The  mountains  furnish  rubis'balais  and  turquoise  stones.  The  high  reputa- 
tion of  the  horses  of  this  country  leads  us  to  believe  that  it  was  the  birth  place  of-*^ 
the  famous  Nysean  horses,  so  much  extolled  in  history.  The  ancients  generally 
concur  in  placing  the  HippoboioSy  or  great  stud  of  Persia,  ii)  the  plains  of  Ray  ;  so 
that  it  was  necessarily  on  the  way  in  travelling  from  Babylon,  or  from  Persepolis  to  the 
Caspian  Gates.|  The  denomination  of  the  Nysean  plain  is  still  generally  applied, 
though  with  strong  doubts,  to  this  Hippobotoa  of  Media.  Adhering  to  these  data,  we 
must  consider  the  Nysean  horses  as  a  race  difiused  through  a  very  wide  country, 
since  there  was  reckoned  iii  the  Hippobotos,  150,000  horses,  or,  according  to  some, 
50,000  mares.     But  when  we  find  Xerxes  causing  to  be  led  in  pomp,  before  his  tri- 

•  Olivier,  V.  305—331.  Niebuhr,  Tcxeira,  &c.      f  Abulfeda,  translated  by  Reiske,  p.  262. 
t  Str»bo.  Geog.  xi.  796,  802.  ,  Diod.  xvii.  110.    Arrian,  vii.  13.  Eustatli.  ad  Dionys.  P^ 
ricg.  V.  1017.  Isidor.  etc,  • 
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umphal  car,  Un  Hywwa  horses,  consecrated,  and  magnifieentlj  adorned ;  when  we 
find  this  same  monarch  drawn  by  Nysean  horses,  while  none  of  that  precious  breed 
seems  to  have  been  assigned  to  his  guards,  or  to  his  retinue,^  we  are  tempted  to 
think  with  the  learned  Mannert,  that  a  distinction  roust  be  made  between  the  great 
Hippobotos,  destined  to  mount  the  whole  of  the  cavahy,  and  the  stud  which  was  ap- 
propriated to  the  king  at  N3r8ea.  But  it  may  be  asked  what  Nysea  this  was,  among 
ail  those  mentioned  m  ancient  writings.  The  royal  studs  of  Persia  were,  by  the  an- 
cients, placed  in  Media ;  this  name,  taken  in  the  very  extended  meaning  givdki  to  it 
by  Herodotus,  may  include  Hyrcania  and  Parthien6,  and  in  this  case  we  may  const* 
der  Nesa  on  the  Tedzen,  corresponding  to  Nysea  on  the  OchuSif  as  the  country  of 
the  horses  so  much  valued  by  the  Persian  monarchs. 

ciriM.  I      For  half  a  century  the  numerous  towns  ofKhorasan  were  devastated 

by  civil  war,  and  they  are  now  slowly  re-establishing.  Herat,  which  was  formerly 
the  capital  of  Khorasan,  is  now  subject  to  the  Afghans.^  The  first  Sophi  of  Persia 
Meihed.  |  made  Meshed  the  capital,  which  contained  the  io^th  of  Muza,  one  of  ths 
twelve  gfeat  Imans  of  Persia,  whom  he  claimed  as  his  ancestor.  It  consists  of  about 
MUMbootw  I  4000  bouses.  Nishaboor  is  a  considerable  town  of  about  half  the  size 
of  Meshed;  Eelat  is  another,  the  birth-place  of  the  famous  Nadir-Shah;  Nesa  is  an- 
other, rich  in  palms,  in  springs,  and  in  the  tombs  of  saints.  §  Roohi,  a  town  of  2000 
houses,  is  the  residence  of  &e  prince  Kelesb  Khan,  the  chief  of  12,000  wandering 
families.  Between  Nishaboor  and  HeratH  are  Meroo-Shajean,  and  Meroo-al-Rood, 
situated  in  the  fertile  vale  of  the  ancient  Margiana,  which  terminates  on  the  confimes 
of  the  desert  of  Tartary. 

Ddbbtan.  |  Khorasan  is  bounded  on  the  west  by  Dahistan,  the  country  of  the  an- 
cient Dahi,  and  by  Djordjan,  which  is  the  territory  of  the  ancient  city  of  Hyrcania. 
These  countries  liave  the  same  productions  with  Khorasan. 

To  complete  our  topographical  view  of  Persia,  we  must  make  men- 
tion of  the  small  districts  of  Komis  and  Kohistan.  The  first  canton  ad- 
joining Mazanderan  and  Irak  contains  the  town  of  Damegan.  Here  also  is  said  to 
be  a  fountain,  which  sometimes  sends  forth  a  wind  so  impetuous  as  to  carry  oiTmen 
and  animals,  and  tear  up  trees  by  the  roots;  it  is  called  Bad-khan6,  or  the  house  of 
wind,  sometimes  Tcheshmehi-Bad,  or  the  fountain  of  wind.lT  The  province  of  Ko- 
histan is  a  mere  desert;  it  is  probably  the  crest  of  the  central  plateau  of  Persia. 
Tebbes  is  a  good  town  of  1500  houses.  Some  connect  Kohistan  widi  Irak,  otheiB 
with  Khorasan.  The  Persian  geographer,  HamdooUa,  makes  it  a  distinct  province, 
extending  as  far  as  Gaoor.  A  long  tract,  lying  on  the  south  side  of  the  Hindoo- 
Coosh  range  of  motmtains,  in  Afghanistan,  is  called  Cohistan  by  Mr.  Elphinstone,*^ 
which  certainly  is  altogether  difierent,  although  those  who  place  Cohistan,  or  part  of 
it,  near  the  mountains  of  Gaoor,' or  Paropamisus,  would  appear  to  connect  them  to-* 

gether. 

• 

•  Herod,  vi.  40.  f  Strabo,  xi.    PUn.  vi.  cap.  25.  i  Fortter,  Voyage  ii.  74X 

^  Hadgi-Khalfah  on  the  article  Khorasan.  B  Trulhier  MS.  Journal. 

1  Langl^i*  Note' on  the  Travels  of  Abd^>ol.Rk[ak. 
**  Account  of  the  kingdom  of  Caubu). 
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PERSIA  CONCLUDED. 

Jl  Moral  and  PolUical  View  of  thai  Counb^. 

A  GENERAL  idea  has  already  been  given  of  the  political  condition  of  Persia* 
Our  present  object  is  to  delineate  the  character  of  the  people  whose  country  we  have 
just  described ;  a  subject  which,  though  interesting,  is  confessedly  obscure. 

The  ancient  authors  make  a  gener^  distinction,between  **  all  the  Scythi&s,"  and 
"  all  the  Persias."  The  oriental  writers  distinguish  in  the  same  way,  Tooran,  or 
Scythia,  from  Iran,  or  Persia.  On  the  monuments  of  Persepolis  this 
last  name  is  written  Eriene.*  It  is  evidently  identical  with  Ariancy  known 
to  the  Greeks ;  but  Ptolemy  and  £ratosthenes  apply  the  name  Ariane 
exclusively  to  eastern  Persia.  The  ol<d  name  of  Iran,  or  Eriene,  seems  to  have 
been  restricted  to  this  part,  in  consequence  of  Persia  and  Media  having  become 
warlike  states,  and  rendered  their  own  names  illustrious.  Herodotus,  however,  gives 
us  a  proof  of  the  general  extension  of  the  name  Iran,  or  Ariane,  by  telling  us  that 
the  Modes  were  originally  called  Arii.t  The  name  Iran  never  became  extinct  in 
the  east  The  Armenian  geographer,  Moses  of  Chorene,  who  was  born  almost  on 
the  spot,  includes  under  the  designation  Aria,  or  Ariana,  the  whole  Persian  empire 
in  the  fourth  century. 

The  Sc3rthians  of  Asia  have  always  been  distinct  from  the  Persians,  and  were 
their  constant  and  implacable  enemies.  The  latter  distinguished  the  Scythians  by 
the  name  of  Saca^  or  Sakj  which  signifies  dogs.;];  The  Scythians  appear,  according 
to  some  not  very  good  authorities,§  to  have  foimded,  in  fabulous  times,  an  empire 
which  embraced  Persia  and  the  whole  of  western  Asia ;  such  an  empire,  if  it  ever 
had  existence,  has  left  no  traces  behind  it  History  only  admits  one  known  Scythian 
invasion,  which  took  place  624  years  before  the  Christian  era.  Yery  probably  the 
wandering  tribes  of  ancient  Persia,  such  as  the  Cossai,  the  Uxii,  the 
Mard^Sy  and  other  pastoral  communities,  were  the  remains  of  the  Scy- 
thian hordes,  who,  af\er  they  were  forced  back  into  the  mounfixins,  continued  to 
infest  the  cultivated  plains  with  their  predatory  incursions. 

The  Parthians,  who,  two  centuries  after  the  death  of  Alexander,  re- 
established in  great  glory  the  independence  of  Persia,  were  Scythians 
or  SacflB,  according  to  some  authors  of  middUng  authority.  ||  Herodotus  and  otiier 
writers  of  greater  weight,  mention  them  simply  as  inhabitants  of  a  province  of  east- 
em  Persia.  Nothing  in  their  habits  nor  in  the  names  of  their  kings  gives  any  indi- 
cation of  a  Scythian  origin. IT  In  short,  we  may  consider  it  as  clear,  that  up  to  the 
great  revolution  effected  by  the  Arabians,,  and  the  Mahometan  religion,  Iran,  or  Per- 
sia, has,  in  general,  been  peopled  by  the  same  indigenous  race,  divided  into  different 
nations,  and  speaking  the  same  language,  though  with  differences  of  dialect. 

This  conclusion,  as  drawn  from  historical  testimony,  might  receive 
^ditional  elucidation  by  a  comparison  of  the  early  idioms  of  Persia,  if 
time  and  barbarism  had  left  us  complete  and  incontestible  monuments  of  that  kind. 
The  following  are  the  facts  which  criticism  has  collected  on  this  subject — The  most 
ancient  dialect  is  the  Zend  language,  in  which  the  sacred  books  were    The  zewL 
written,  which  go  under  the  general  name  of  Zend-Avesta,  books  which,     zemi  AvMta. 
though  not  perfectly  authentic,  certainly  contain  very  ancient  traditions,**  and  most 

*  Langl^a'  Notes  on  Chardin,  iii.  261.    Wthi,  Asien.  i.  322. 

t  Herodot  vii.  6.  2.  *  Plin.  vi.  IT.  Solin,  •.  4.  9. 

S  Justin,  Hitt.  ii.  ctp.  3.    Buiebe,  Chronicon  Paschal. 

I  Justin  i.  cap.  11.     (It  is  of  the  Parthians  that  Ammian.  Marc,  speaks,  xzi.  Compare  xx»** 
,     «t  the  end.) 
,        1  Richter's  historical  and  critical  essay  on  the  Arsacides  and  Sassanides. 

**  Zend-Avesta,  a  work  of  Zoroaster,  &c.  by  Anquetil  du  Perron,  1771.    Rleuker*! 
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probablyi  some  fragments  antenor  to  the  alleged  deecrqitioii  of  the  mamiscripto  of  the 
Magi,  which  is  attributed  to  Alexander.*  It  is  repugnant  to  common  sen^e  to  call  thai 
language  a  jargon  invented  a^  random  by  the  modem  Guebres ;  but  it  is  difficult  to  as- 
certain the  places  where  it  was  spoken.  Those  who  most  strenuou9ly  support  the  ai^ 
thenticity  of  the  Zend-Avesta,  vary  between  Bactra,t  ^^  most  easterly,  and  Adzer- 
bidjan,  the  most  westerly  country.  |  Perhaps  it  was  never  a  vulgar,  but  always  a  sacred 
language,  like  the  Sanskrit,  with  which  it  possesses  many  radical  terms  in  conunoo. 
The  PdMeiri.  |  The  Pehlevi,  or  Pehloowan  dialect,  that  is  to  say,  the  idxot^  of  the  war- 
riors and  heroes,  seems  to  have  pr^r fiiled  in  Irak-Adj^ni,  or  the  Great  Media,  and 
among  the  Parthians.  It  has  even  been  said  that  this  was  the  only  dialect  spoken  at 
the  court  of  Cyrus,  and  that  of  the  Parthian  kings.  It  is  mixed  wit^  many  Chaldeao 
and  Syriac  words,  but  is  not  a  mere  dialect  of  the  Chaldee,  as  Sir  William  Jones 
seems  lo  think.  §  According  to  some  authors,  the  Pehlevi  was  hkewise  in  use 
among  some  tribes  in  the  north  of  Persia,  and  among  others  the  Paddans  of  Shir- 
wan.  ||  The  Turkish  geographer  says  that  it  is  spoken  in  one  part  of  Farsistan. 
The  sacred  books  were  translated  into  this  language,  and  in  it  there  are  several 
inscriptions  of  the  times  of  the  Sassanides.lT  But  by  degrees,  the  princes  of  this 
dynasty  (who  reigned  from  the  year  211  to  632,)  banished  the  Pehlevi  to  the  moun- 
The  Pftnee.  |  tains  of  Parthieue,  and  even  introduced,  by  express  laws,  the  use  of  the 
Parseo,  or  the  dialect  of  Farsistan.  This  language,  softer  t|ian  the  Pehlevi,  which, 
in  that  respect,  excelled  tl^e  Zend,  must  have  long  had  the  ascendency  in  the  Persiaa 
monarchy.  It  is  the  only  one  which  furnishes  an  explanation  of  almost  all  those 
Persian  names  which  were  known  to  the  Greeks  and  Romans^**  When  the  Arabians, 
in  the  seventh  century,  invaded  Persia,  the  Parsee,  banished  from  the  court,  lost  its 
high  reputation,  and  when  it  was  meant  to  be  restored  to  its  former  rank,  under  the 
Dilemites  in  977,  it  was  now  corrupted  by  a  large  intermixture  of  Arabic.  Yet  great 
poets  and  able  orators  formed  it  into  a  rich  and  harmonious  language,  distinguished 
Modem  Per-  I  Under  the  name  of  the  modern  Persian.  The  ancient  Parsee,  used 
**"'  among  the  Guebres,  will  owe  its  immortahty  to  the  Sha-Naameh,  the 

historical  work  of  Ferd6osi,  and  the  Statistical  account  of  Indostan,  entitled  Ayen 
Akbeir,  written  in  16Q0 ;  for  in  proportion  as  the  true  Parsee  lost  its  predominaxice 
in  its  native  country,  it  gained  a  fresh  ascendency  at  the  court  of  the  Great  M<^uL 
At  the  present  day  the  modern  Persian  is  banished  from  the  north  of  Persia,  and 
even  from  Tehran,  by  the  ruder  langufkge  of  the  Turks.  The  term  dm,  or  language 
of  die  court, tt  i^  ^^^  applied  improperly  to  the  modem  Persian,  although  it  is  so 
designated  by  Ferdoosi  in  tlie  following  passage. 

'^  The  language  of  the  Persians  was  divided  into  seven  different  dia- 
lects. Four  of  these,  the  Sookiy  the  Harohi,  the  Sagzi^  and  the  Sewdif 
arc  fallen  into  disuse,  and  never  were  esteemed  fashionable,  but  the  case  is  difiereot 
with  the  other  three,  the  Parsee,  the  Deri,  and  the  Pehlevi.  The  Parsee  is  distin- 
guished for  its  soilness,  and  is  spoken  chiefly  in  the  district  of  Istakhar ;  the  Derii 
derived  from  the  ancient  Persian,  is  celebrated  for  its .  poUteness  and  elegance. 
Belook,  Maroo-Shazan,  and  Bokhara  are* the  principal  towns  in  which  it  is  spoken. 
Some  authors  add  to  these  Badhakshan." 

Among  these  dialects,  the  Harohi  or  Herwi  was  spoken  in  Khorasan,  the  Segs  or 

Ution  of  the  Zend-Avesta,  with  a  commentary,  (in  German.)  Compare  Sir  Wro.  Jones's  letter 
to  M.  Anquetil,  1771,  Meiners  and  Tychsen's  different  memoires  in  the  Gottin^^en  ConuDen- 
taries ;  but,  above  all,  Richardson's  Dissertation  on  the  Languages  of  Eastern  Nations,  prefijnd 
to  his  Persian  Dictionary.  ■ 

*  Massoodi  in  the  Notices  and  Extracts,  L  21.  &c. 

t  Heeren,  Idees,  sur  la  politique,  etc.  ii.  403. 

^  Anquetil  de  Perron,  Zend-Av.  poisim,  Wahl,  Latipies  de  POrient,  p.  182. 

i  Adelung.  Mithr.  i.  272.  Sir  W,  Jones*s  Description  of  the  Persians,  in  the  Astatic  Re- 
searches, and  the  Notes^f  M.  LangUs. 

I  P.  Ang^elus  a  S.  Joscpho.  Gazophylac.  Pers.  p.  199. 

1  Sylvestry  de  Sacy's  Persian  Antiquities. 

**  Ueland  de  Keliques  Langx.  Pers.  in  Dissert.  Miscell.  ii.  97,  266.  Adelung.  Mithr.  u  275. 
Anquetil,  Zend-Avesta,  ii.  &c. 

tt  ^ar  signifies  a  gate  and  palace.  Wc  may  remark  its  affinity  to  the  Danish  tior,  the  Ger> 

n  thi/i',  and  the  Englisli  door,  all  meaBiog  the  same  thing. 
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Sftgzi  in  Segistan,  and  the  SewaU  or  Zabtdi  in  ZabidbUai,  a  name  giren  to  the  Sdi- 
man  range  m  the  present  Afghan  territ^iy.  Others  mention  also  the  Sogd,  the 
Khooziy  and  some  other  dialects.  TbB>i^x>ord  is  like  the  Pehlevi,  a  mixtare  of  Per- 
sian and  Chaldee. 

We  must  now  take  notice  of  a  remarkable  phenomenon  presented  to 
historical  geogn4>hy  by  the  Persian  language,  both  ancient  and  modem* 
In  an  its  dialects,  and  at  all  periods,  ti^is  language  contains  not  only  a 
great  number  of  German  words,  but  German  inflections,  and  forms  of 
syntax.^  It  contains  also  words  of  Danish,  Icelandic,  and  £iigliflh,  which  are  not 
German,  but  pure  Gothic  ;t  and  to  complete  these  irregular  coincidences,  it  follows, 
in  some  measurer,  the  Icelandic  rules  of  versilication,  strange  and  arbitraiy  as  they 
are.  j;  This  resemblance,  not  so  strong  or  so  uniform  as  has  been  maintained  1^ 
Lieibnitz,  who  has  been  always  copied  by  compilers,  is  still  sufficiently  so  to  arrest 
the  notice  of  an  Icelander  taken  to  Shiraz,  and  sufficiently  so  to  enable  us  to  explain 
the  ancient  Persian  and  Scandinavian  names  by  one  another.  Thus  the  city  of 
Pasai^adsB,  tlie  name  of  which  signifies,  '*  an  entrenched  Persian  camp,"  would  in 
Icelandic  be  Parsa-gard ;  and  it  is  probably  the  Persian  naitie  from  which  the  Greeks 
have  made  Pasargadae. 

From  the  resemblance  thus  substantiated,  system-makers  have  ven-  i  r^,y,^,;^yn, 
tured  to  draw  a  thousand  conelusions.  The  Goths  and  Germans  they  |  dwwn. 
have  found  to  be  a  Persian  colony,  and  the  Persian  Kerman  they  make  the  etymon 
for  Germany.  Bold  compilers  have  proceeded  farther.  A  Scottish  audior,  y^ho  re- 
vived the  old  error  of  those  who  confound  the  Sc3rthians,  the  GretsB,  and  the  Goths, 
has  ventured  to  trace  from  Persia  to  Scotland  the  imaginary  route  of  a  chimerical 
people,  whom  he  has  formed  from  so  many  heterogeneous  elements*  These  reveries 
vanish  when  we  observe  the  resemblance  of  the  Persian  to  the  Gothic  is  not  stronger 
than  that  of  the  same  language  to  the  Sanscrit,  and  the  other  ancient  idioms  of  In- 
dostan.§  On  the  other  hand,  the  resemblance  of  the  Sanscrit  to  Greek  and 
Liatin  is  equally  strong.  ||  In  short,  from  the  recent  observation  of  a  great  critic,  the 
ancient  Sclavonian,  the  resemblance  of  which  to  the  Persian  was  already  known, 
presents  as  much  aflinity  with  the  German  and  the  Icelandic,  as  the  modem 
Sclavonian  languages. IT  Thus  all  these  languages  resemble  one  another;  but  they 
are  all  to  be  referred  to  some  common  but  unknown  origin.  Perhaps  men  of  one 
and  the  same  race  peopled  all  these  countries  previously  to  any  historical  re- 
cords. Or  perhaps  ancient  communications  had  diffused  the  same  ideas  of  civiliza- 
tion, and  had  subjected  to  rules  possessing  great  mutual  similarity  the  sounds  by 
which  these  ideas  were  expressed.  We  are  not  acquainted  with  the  fact;  but  we 
know  that  no  one  of  these  nations  has  a  better  claim  than  another  to  be  considered 
as  the  original  ^tock. 

The  physical  constitution  of  the  Persians  is  similar  to  that  of  the  Sy- 
rians, the  Arabians,  and  the  Jews.  It  is  on  the  whole  good,  but  the  com- 
plexion even  in  the  northern  provinces  has  a  tinge  of  yellow.  It  even  assumes  some 
degree  of  the  oUve  hue,  particularly  in  the  men,  in  the  Farsistan  and  Kerman.  The 
hair  is  black,  the  forehead  high,  the  nose  aquiline,  the  cheeks  full,  the  chin  large,  and 
the  countenance  generally  oval.  People  of  rank  and  wealth  are  oflen  distinguished  by 

*  Adelung  has  mentioned  221  German  roots  in  the  Parsee.    The  infinitives  end  in  tetit  den^ 
8cc.    The  prepositive  articles  6t,  mer^  der,  correspond  to  be  ge,  &c.  in  German.  Mithr.  L  284. 
f  The  following^ are  a  few  instances: 

^2^o^S^^'^  I    f^,«.no«rbhing  power,  (mIceUndic.) 

Thran/d,  food,  do,  Trivea^  to  grow  fat,  (Danish.) 

ChteochtCf  flock,  do.  Qt/er^,  flock,  do. 

JOiooda,  God,  (Parsee.^  Gkood^  God,  (Swedish.) 

ffalaOf  pure,  holy,  (Penkvi.)  •Ao^i',  holy,  (Icelandic.) 

^  Comoare  Gladwin  on  the  Rhetoric  and  Poetry  of  the  Persians,  and  the  Scalds.    Iceland 
US.  or  Olasfen*s  Poetry  of  the  ancient  Scandinavians,  (in  Danish.) 

^  Paul,  k  S.  Btrtholomeo,  de  antiquitate  etafiinitate  lingx  Zendicx,  Samserdamicx,  et  C|i9>^ 
manicx.  |  Scbelgel  on  the  Language  and  Learning  of  the  Indians,  ch,  u 

i  Scblxzer,  is  his  edition  of  Nestor. 
Vol.  L— 3  H 
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a  larger  nmke.   A  Persian  female  beaaty  has  a  midcBing  stature,  long  black  hair,  laife 
eyes,  arched  eye-brows,  long  eye-lashes^Jhe  complexion  a  fine  carnation  with  a  little 
red,  a  small  nose,  the  mouth  narrow,  th^ESin  retiring,  the  teeth  white,  the  neck  long, 
the  breast  of  moderate  projection,  the  feet  and  the  hands  small,  the  shape  alenda-. 
and  the  skin  extremely  soft.     The  men  are  generally  robust,  and  well  adapted  for 
military  exercise;  but,  from  the  dryness  of  the  air,  and  perhaps  the  prevalence  of 
saline  matter  in  the  dust,  they  are  particularly  subject  to  diseases  of  the  eyes.    Their 
doOuDg.        I  heads  are  shaved,  and  generally  covered  with  long  crimson  bonnets. 
The  form  aiid  the  ornaments  of  the  turban  vary  according  to  rank,  wealth,  or  pvivatp 
fancy.     Those  of  tho  princes  and  grandees  are  covered  with  waving  tuHs  of  feathers, 
pearls,  and  diamonds.     The  monarch  alone  wears  on  his  head  the  emblems  of  the 
sun,  or  of  the  terrestrial  globe.^     The  beard  is  sacred  with  the  Persians,  and  culti- 
vated Mrith  the  utmost  care.     For  any  one  to  touch  it  is  an  unpardonable  insulL 
They  oflen  wear  three  or  four  light  suits  of  clothes  over  one  another,  bound  round 
with  a  girdle.  The  peasantry  wear  only  one  simple  surtout  of  a  square  shape,  but  vary- 
ing in  width  and  length  in  the  different  provinces. I  The  same  dress,  however,  has  not 
been  invariably  retained.     It  appears  from  some  paintings  in  the  Palace  of  the  Forty 
Pillars  at  Ispahan,  which  represent  tho  costume  of  tho  age  of  Shah- Abbas,  that  large 
turbans,  full  mustachios,  and  smooth-shaven  chins,  were  then  the  fashion  in  Persia, 
which  has  now  given  place  to  the  high  narrow  black  cap  of  sheep-skin,  and  the  long 
bushy  beard;  tho  latter  appendage  having  been  a  costume  of  the  empire  many  cen- 
turies before.     Tho  women  cover  their  heads  with  pieces  of  silk  of  difierent  calouis. 
The  clothes  of  the  dancing  women  are  shorter  than  those  of  tho  men,  but  in  women 
of  condition  they  descend  to  the  toes.;{;     White,  light,  and  flowing,  this  dress  has  the 
air  of  a  religious  habiliment,  or  a  magnificent   undress.      The   veil  is    rigi^y 
worn  in  the  towns.     A  general  fashion  in  tho  Mahometan  nations  of  the  east  obJjces 
the  women  of  Persia  to  wear  enormously  wide  pantaloons  stuffed  with  cotton.     The 
luxury  of  dress  has  sustained  considerable  retrenchments  during  the  recent  troubles. 
HoQiet.  I      Their  dwelling-houses,  like  tliose  of  the  Asiatics  in  general,  are  the 

reverse  of  ostentatious  in  their  exterior,  being  generally  built  of  earth  or  mud,  and 
no  windows  appearing  to  the  view  of  the  passenger.  They  are  almost  all  flat  roofed, 
and  only  one  story  high.  The  only  exceptions  seem  to  be  attached  to  local  situa- 
tions. At  Sultanich,  the  roofs  arc  of  the  shape  of  bee-hives.  At  Lankcr-Rood  and 
Dey  Nain,  in  Irak-Adj6mi,  those  of  the  old  buildings  resemble  the  roofs  of  mosques, 
and  seem  to  be  tlic  remains  of  an  old  fashion  prevalent  in  tliat  part  of  the  country. 
At  a  neat  village,  called  Koorood,  in  the  same  province,  tho  houses  have  several 
stories,  with  flat  roofs.  Those  of  the  richer  classes  arc  highly  sui)erb  in  the  interior, 
yet  simple  in  every  thing  tliat  can  be  denominated  furniture.  The  floor  is  entirely 
overspread  with  carpets;  those  of  Herat  being  the  richest  and  finest;  and  nothing 
else  is  required  by  prince  or  peasant  for  seat,  bed,  table,  and  devotional  kneeling, — 
the  only  difference  being  in  the  quality.  The  custom  of  kneeling  on  their  carpets  at 
Uieir  prayers  gives  those  articles  of  furniture  a  sacred  character,  and  forms  one  rei- 
son  for  the  custom  of  visitors  always  leaving  their  slippers  at  the  door.  The  doors 
of  the  apartments  are  of  carved  or  painted  wood,  and  double,  but  always  open  during 
the  day,  the  door- way  being  filled  by  a  hght  curtain. § 

Modeofiiting.  |  The  Persians  eat  twice  or  thrice  in  the  day.  Their  dinner  is  at  noon. 
Their  best  meal  is  the  supper.  The  favourite  dish  of  the  rich  is  pillaw,  or  boiled 
rice,  variously  dressed.  Wheat  is  the  usual  food  of  the  people.  Melons,  fruits, 
and  confections,  form  the  leading  articles  in  the  Persian  entertainments.  Persoos 
of  the  bon  ton  were,  till  lately,  almost  openly  treacherous  to  the  law  of  Mahomet  in 
their  predilection  for  the  profane  worship  of  Bacchus ;  but  the  common  people  have 
always  been  strangers  to  intoxication.  Their  meals,  ceremonious  and  silent,  never 
exceed  an  hour. 

The  following  is  Sir  R.  Ker  Porter's  description  of  an  entertainro^ 
given  to  him  by  the  prime  minister  of  the  prince  of  Adzeri^jidjan  at  T*- 


A  Fcniaiiciv> 
tcrfinment. 


•  Wahl.  Asicn,  i.  plates  iii.  and  iv.  +  Ibid,  pi,  y.  *  Ibid.  pi.  ri- 

^  Porter's  Travels,  vol.  j.  ^ 
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briz.  He  and  his  companions  were  shown  into  an  extensive  saloon^  carpeted  all 
over,  and  with  the  usual  accompaniments  of  nummuds,  which  are  long  and  narrow 
pieces  of  a  thicker  and  sofler  substance,  made  of  wool  or  felt.  On  some  of  these 
sat  several  of  the  officers  of  state,  who  rose  on  their  approach ;  and  after  the  usual 
compliments,  the  company  took  their  station,  sitting  cross-legged  on  the  nummuds 
appointed  for  their  accommodation.  When  the  host  entered,  all  the  company  rose, 
and  on  being  re-seated,  ho  bowed  to  each  person  according  to  his  rank,  uttering  a 
compliment  suited  to  tlie  esteemed  importance  of  the  guest.  The  routine  of  the 
entertainment  was  the  following: — Kalioons,  or  smoking  apparatus,  were  presented; 
then  coffee  served  in  very  small  cups,  without  cream  or  sugar;  kalioons  succeeded; 
then  tea  in  larger  cups.  After  this  ten  mfnutcs  were  occupied  in  conversation,  when 
the  minister  gave  a  signal  for  dinner  to  be  brbught.  Several  servants  immediately 
entered,  bearing  a  long  narrow  roll  of  flowered  cotton  in  their  arms,  which  they  laid 
down,  and  spread  before  the  whole  company,  who  occupied  both  sides  of  the  room. 
This  napcry  was  placed  close  to  their  knees.  The  next  service  was  to  set  a  piece 
of  thin  bread  or  cake  before  each  guest,  to  be  used  as  a  plate  and  napkin.  Then 
came  a  tray  between  every  two  persons,  containing  the  following  articles  of  food: — 
two  bowls  of  sherbet,  each  provided  with  a  wooden  spoon  of  delicate  and  elegant 
workmanship;  a  couple  of  dishes  of  pillau,  composed  of  rice  soaked  in  oil  or  butter; 
boiled  fowls;  raisins,  and  a  little  saffron;  two  plates  with  sliced  melons;  two  others, 
containing  a  dozen  kabbobs,  or  morsels  of  dry  boiled  meat;  and  a  dish,  presenting  a 
fowl  roasted  to  a  cinder.  The  whole  party  along  the  extended  web  being  similarly 
siipphed,  the  host  gave  the  signal  for  falUng  to ;  at  which  every  back  became  bent, 
every  face  was  brought  close  to  the  point  of  attack,  and  every  jaw  was  instantly  in 
motion.  The  rice,  or  other  victuals,  was,  with  a  dexterity  which  to  strangers  ap- 
peared wonderful,  gathered  up  with  tlie  fingers  of  the  rigjit  hand,  and  at  the  same 
moment  thrust  into  the  mouth.  No  cessation  coujd  be  observed  in  the  universal, 
active  transition  of  meat,  melon,  and  sherbet,  from  the  board  to  the  mouths  of  the 
grave  and  distinguished  assembly.  The  sounds  of  mastication  were  particularly 
audible.  At  this  repast  the  foreigners  were  rather  losers  from  their  awkwardness 
and  want  of  success  in  gathering  up  such  dishes  as  were  in  a  comminuted  state. 
The  servants  cleared  away  in  the  same  order  in  which  the  things  had  been  put  down : 
water  was  carried  round,  and  poured  on  their  hands  over  a  basiA,  which  they  dried 
with  their  pocket  handkerchiefs.  A  kalioon  with  tea  followed,  and  continued  with  a 
few  interruptions  during  the  conversation,  which  now,  for  the  first  time,  took  place. 
A  fresh  kalioon  finished  the  entertainment,  and  tho  company  rose  to  take  their  leave. 
Their  cleanliness,  both  in  their  persons  and  houses,  has  been  praised;  yet  the  com- 
mon people  are  somewhat  slovenly. 

In  Persia  a  native  never  enters  a  room  in  boots  or  slippers,  and  a  compliance  with 
this  custom  is  expected  from  foreigners.  Where  the  unmannerly  pride  of  the  latter 
has  objected  to  it,  and  yet  political  reasons  rendered  it  advisable  to  receive  such  a 
visitor,  means  have  been  provided  for  receiving  him  in  the  open  air.  Another  point 
of  etiquette  is  to  keep  the  head  covered,  and  the  English  gentlemen  in  the  entertain- 
ment now  described  were  obliged  to  dine  in  their  cocked  hats  and  feathers,  though 
somewhat  incommodious. 

The  circumcision  of  the  boys  is  performed  by  a  surgeon.^  The  mar-  I  Mmiwet,  fa- 
riages  are  conducted  through  the  mediation  of  agents.  The  ward-robe  |  »ie«il»«c 
forms  the  only  portion.  The  bride  is  conducted  to  her  husband's  house  in  the  night 
with  a  grand  procession,  accompanied  by  the  light  of  flambeaux,  and  instru- 
mental music.  Polygamy  is  aUowed,  but  the  first  wife  enjoys  peculiar  prerogatives. 
Their  funeral  processions  are  conducted  with  much  show.  They  raise  superb  tombs 
to  the  rich;  such  are  those  of  the  twelve  Imans  or  vicars  of  the  prophet,  regarded  by 
the  Persians  as  hn  only  legitimate  successors. 

The  luxury  of  the  modem  has  several  points  of  resemblance  to  that  of  the  ancient 
Persians.  Umbrellas,  sedan-chairs,  carpets  for  the  floors,  and  several  other  conve- 
niencies  and  luxuries,  have  been  transmitted  to  us  from  the  ancient  Persians*    Large 

*  «  Mait  c«lles  des  fiUtf,  pratique  par  les  Arabe0»  est  inconnue  chez  lea  Peraana." 
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of  I  gardens  aSbrd  a  solitary  walktotfaewomenofihegreat,  whom  jealousy, 
I  or  conventiooal  decorum,  keeps  aloof  from  the  view  of  stmngers.     Bot 
though  we  are  led  to  consider  their  home  as  their  prison,  such  is  the  kindlj  influence 
of  hiS>it,  that  the  mere  idea  of  giving  even  the  most  handsome  women  more  Wberty, 
such  as  as  opportunity  of  being  seen  or  admired,  though  at  a  respectful  distance,  by 
other  men  than  their  husbands,  would  be  ccmsidered  as  a  degrading  insult,  pregnant 
with  misery.     Sir  R.  K.  Porter  had  his  curiosity  gratified  with  a  view  <^  the  anfti* 
room,  or  private  apartment  of  the  prince's  palace  at  Tabriz,  in  which  the  ladies  end 
fenuile  slaves  are  lodged.   It  is  all  rose-coloured,  and  occupies  one  side  of  &e  square. 
The  windows  are  particularly  splendid,  ^eir  fhtn^es  being  subdivided  into  a  variety 
of  fanciful  patterns,  as  stars,  circles,  points,  and  a  thousand  serpentine  conceits, 
flowing  gracefully  into  each  other,  while  the  separations  are  filled  with  the  most  bril> 
liant  stained  glass  of  all  colours  and  shades.     Adjoining  to  this  there  is  a  series  of 
elegant  bathing  rooms,  and  spacious  dressing  rooms,  the  walls  of  which  are  covered 
with  mirror  glass,  and  the  floors  laid  with  the  richest  carpets. — ^Within  the  precinct? 
of  the  harem,  the  wives  and  handsome  female  slaves  are  treated,  with  great  indulg- 
ence, which  is  sometimes  carried  to  an  imprudent  length,  so  that  these  females,  hj 
an  enormous  expenditure  in  frivolous  articles  of  dress,  oflen  ruin  the  richest  masters. 
The  Persian  ladies  regard  the  bath  as  the  place  of  their  greatest  amusement.     Tlicy 
make  appointments  to  meet  there,  end  often  pass  seven  or  eight  hours  together  in 
the  carpeted  saloon,  telling  stories,  relating  anecdotes,  eating  sweetmeats,  sliaring 
their  kaUoons,  and  completing  their  pretty  forma  into  all  the  fancied  perfections  of  the 
east :  dyeing  their  hair  and  eye-brows,  and  staining  their  bodies  with  fanstastic  devices, 
and  not  unfrequently  with  the  figures  of  trees,  birds,  and  beasts;    sun,  moon,  aad 
stars.     This  is  spreieul  over  the  breast,  as  far  down  as  the  naval,  to  which  point  dl 
their  garments  are  open,  for  the  display  of  these  artificial  embellishments.     The 
Persian  mothers  have  the  happiness  of  being  treated  with  the  utmost  respect  and 
BoDBdit.       I  kindness  by  their  ctpldren  of  both  sexes,  during  life.    It  is  rather  an  am- 
biguous glory  for  the  Persians,  that  they  have  the  credit*  of  being  the  inventors  of 
eunuchs  as  guardians  to  the  seraglios.    It  is,  at  all  events,  certain  that  the  eunuchs 
were  as  numerous  and  as  powerful  at  the  ancient  court  of  Persepolis  as  at  the  mo- 
dem courts  of  Ispahan  and  Tehran.     The  education  of  the  princes,  so  much  admired 
by  Plato,  was,  like  that  of  the  modem  Persians,  entmsted  to  eunuchs.f 

In  addition  to  an  effeminate  taste  for  trinkets  and  jewellery,  the  Persian  still  Re- 
serves the  ancient  practice  of  painting  his  eyebrows  and  beard  black.;]^  The  Per- 
sian eunuchs,  and  the  satraps  of  antiquity,  were  entertained  at  meals 
with  instrumental  music,  performed  by  the  dancing  women,  whom  the 
Greeks  called  musurges,  and  the  French  bayaderes.  All  that  Suidas  aiKi  Atfaenseus 
have  said  of  them  apphes  to  the  modem  Persians,  and  might  seem  to  be  copied  by 
Chardin  in  his  more  recent  descriptions.  §  The  festival  of  Gulrjrzah,  or  the  profu- 
sion of  roses,  is  also  of  ancient  origin ;  a  fine  climate,  and  a  profuse  vegetatioB, 
tender  it  perpetual. 

TiM  grett.  I  The  great  people  in  Persia  never  walk  on  foot  Wheel  carriages  are 
not  known  among  them,  except  one  or  two  specimens  of  European  manu&cUire  m 
the  possession  of  the  royal  family.  They  always  travel  on  horseback ;  their  bag- 
gage, and  generally  their  women,  being  conveyed  on  camels.  They  travel  in  tbs 
ni^t,  as  less  exhausting  to  the  constitution,  and  less  threatening  to  their  health,  tinn 
the  lieat  of  the  day.  Following  up  the  same  principle,  the  industrious  inhabitants  of 
some  of  the  manufacturing  towns  make  a  practice  of  spending  some  of  the  sultry 
hours  of  the  day  in  the  public  gardens,  under  the  umbrageous  foliage  of  die  tre^ 
where  they  indulge  in  conversation,  and  leisurely  social  enjoyment  || 
Butemn  i  Many  barbarous  modes  of  punishment  now  in  use  are  of  ancient  in- 
P*"*^"**™^*^    I  stitution.     Rebels  were  burned  alive,  or  sawed  in  two*.  The  victims  of 

*  Herod,  vi.  Joseph.  Antiq.  Jud.  x.  16.  Step,  on  the  word  Spada, 
t  Plato  de  Leff.  iii.  Lucian,  in  Eunucho. 

*  ORvicr,  V.  271.  Xenophon,  Cyrop.  i.  and  vili. 

Athen.  iii.  Suidas  on  the  word  Mufurgi.    Xenopbon,  Cyrop.  iv.  at  the  end. 
ortet^s  Travels  in  Pcrsis,  vol.  i.  p.  389. 
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political  difierences  had  their  ejea  put  out^  or  their  ears,  nodes,  or  hands  cut  ofil 
These  were  amusements  for  the  ancient,  as  they  are  for  the  modem  sovereigns  of 
this  country.*  During  the  civil  contests  which  followed  the  death  of  Kerim  Khan, 
Zackee  Khan  who  usurped  the  government,  coming  to  the  town  of  Yezdikhast, 
made  a  sudden  demand  on  the  magistrates  for  a  sum  of  money  due  to  the  govern- 
ment, which  he  accused  them  of  secreting.  They  denied  the  arrears,  asserted  they 
had  no  money  concealed,  and  that  it  was  out  of  their  power  to  collect  the  sum  he 
required.  On  finding  the  unhappy  citizens  firm  in  their  declarations,  he,  without 
more  ado,  ordered  a  t^rtain  number  of  the  most  respected  characters  in  tlie  town 
to  be  taken  to  a  rock,  near  a  window  where  ho  sat,  and  immediately  hurled  to  the , 
bottom  of  the  precipice,  ^ere  they  lay  a  mangled  spectacle  of  horror.  One  of  the 
wretched  victims  still  survives,  a  circumstance  which,  to  those  who  look  at  the 
height  of  the  rock,  appears  miraculous.  The  present  rulers  are  of  a  more  benignant 
character ;  but  the  infliction  of  punishment  is  still  often  too  summary.  Robbery  is 
wisely  treated  with  the  utmost  severity ;  one  of  the  princes  having,  in  a  journey, 
found  a  band  of  mountaineers  in  the  act  of  dividing  their  plunder,  caused  their 
bodies  to  be  dismally  mutilated,  and  sent  tbem  to  their  friends  and  neighbours,  to 
warn  them  of  the  consequences  which  that  crime  would  now  be  sure  to  bring  after 
it  in  Persia.  How  different  this  from  the*  institution  of  regular  trials,  which,  by  the 
delay  and  deliberation  which  they  imply,  accustom  the  offended,  however  powerful 
and  however  justly  indignanl,  to  repress  the  acts  which  flow  from  their  resentment ; 
and  how  diflerent  from  those  countries  in  which  tribunals  and  police  are  diflused  alike 
through  every  comer  of  an  extensive  country,  for  it  is  well  known,  that  at  a  distance 
from  the  immediate  presence  of  royalty,  the  licentiousness  of  the  marauder  experi- 
ences little  restraint  from  the  Persian  government.  Mr.  Kinneir  tells  us,  that  he 
saw  two  thieves  built  up  in  a  wall,  where  they  were  lef\  to  pcrish.f 

The  ancient  Persians,  like  the  modems,  after  being  flogged  by  order  |  senriie««ge^ 
of  the  king,  returned  their  thanks  to  him  on  their  knees  for  attending  to  tlieir  correc- 
tion and  improvement. j;  Marks  of  the  most  shameful  servitude  were  not  in  the 
least  revolting  to  the  ancient  lords  of  Persia,  as  they  are  not  to  those  of  modem 
times.  At  the  present  day  a  courtier  calls  himself  his  master's  dog;  and  we  know 
that  the  Satraps,  imder  the  Parthian  kings,  lay  down  at  the  foot  of  the  royal  table, 
and  respectfully  took  such  leavings  of  the  dishes  as  the  monarch  threw  down  to 
lhem.§  The  genuflexions  of  the  highest  subjects,  and  the  titles  of  bro-  |  Poinpoattitie«. 
ther  to  the  sun  and  the  moon  which  they  lavished  on  the  Persian  monarch,  did  not 
allow  tlie  la.ttor  to  beheve  himself  mortal.  Like  the  modem  Sophis,  he  lived  inac- 
cessible in  his  seragUo,  surrounded  by  women  and  by  eunuchs.  All  subjects,  with- 
out distmction  of  rank,  are  entitled  slaves.  In  short,  the  ancient  history  of  Persia 
portrays  almost  feature  for  feature  the  same  hideous  spectacle  of  despotism  and  of 
slavery  which  the  modem  annals  of  this  country  present  to  view.  There  is  some- 
thing frightfy  in  this  hereditary  succession  of  the  same  vices  and  the  same  atrocities. 
The  present  monarch,  and  the  most  of  his  family,  have  the  character  of  bemg  in 
some  measure  honourable  exceptions.  They  are  said  to  be  affable  and  humane,  and 
harmonious  among  themselves.  Renouncing  the  intemperate  habits  of  some  of 
their  predecessors,  sharing  in  their  joumeys  all  the  toils  and  privations  of  the  lowest 
subjects  with  an  unaffected  ease,  they  cultivate  habits  which  are  more  manly  and 
better  adapted  to  persons  whose  duties  embrace  the  happiness  and  protection  of  the 
whole  of  society,  while  their  taste  for  information  is  directed  to  all  those  topics  which 
tend  to  the  general  improvement.  It  is  possible  that  by  their  intercourse  witli  the 
different  polished  countries  of  Europe,  particularly  through  the  medium  of  well- 
informed  men  who  visit  them,  and  communicate  the  information  and  the  spirit  which 
predominate  in  enlightened  communities,  they  may  lay  the  foundation  for  a  new 
era  in  the  national  character  and  condition.  If  other  countries  will,  in  their  tum, 
copy  their  habits  of  sobriety,  the  advantage  may  he  reciprocal,  and  it  may  not 

*  Herod,  v.  Plutarch  in  Artaxerxe.    Ctesias  m  Pert.  Xenopbon  Expedit.  L    Ammian.  Mar 
ccU.  xxiii.  and  x  xx.    Procop.  de  Bello  Persico,  &c  t  Porter*!  Travels. 

i  NtcoL  Damasc.  apud  Strab.  xii.  ^  Possid.  ap.  Athen.  xiv. 
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be  easy  to  gay  whether  they  will  ultindately  receive  or  confer  the  mo^  subsumtkl 
advantages. 

General  It  has  oftcn  bccn  said  that  the  Persians  are  the  Frenchmen  of  Asia- 

•^■'•*^"  The  inhabitants  of  Shiraz  do  indeed  bear  a  resemblance  to  the  Parisians 

in  the  quickness  and  hghtness  of  their  walk,  their  volubility  of  tongue,  their  facihtj 
at  turning  a  compliment,  the  delight  tkcy  take  in  saying  agreeable  things  about  no- 
thing, and  the  minute  care  which  they  take  of  their  clothes  and  manner  of  dressing. 
The  Persians  have,  in  general,  much  subtlety  and  versatility  of  mind.  In  this  th^ 
certainly  exceed.  Chardin,  their  best  apologist,  allows  that  they  arc  tliievish,  selfis4i, 
•  venal,  and  incapable  of  any  act  of  spontaneous  generosity.  Their  politeness  is  chieflf 
empty  ceremony.  Their  hospitality  is  both  sullied  with  much  vanity,  and  accompa- 
nied  by  the  hope  of  being  repaid  with  presents.  They  seem  to  consider  themsel^-es 
as  much  wiser,  and  more  sprightly  than  other  nations ;  yet  their  wisdom,  like  that 
of  many  other  countries,  has  not  yet  established  a  permanent  system  of  practical  and 
politicai  happiness,  for  they  continually  fluctuate  between  anarchy  and  despotisra. 
Mild  and  humane  in  time  of  peace,  their  temper  is  completely  altered  in  their  ci?3 
wars.  But,  victors  or  vanquished,  rich  or  poor,  their,  gaiety  and  presence  of  mind 
never  forsake  them :  and  it  oflen  happens  that  the  most  violent  quarrels  are  succeeded 
by  immoderate  bursts  of  good  humour. 

Rcrigion.  I  The  Mahometan  religion,  which  is  now  that  of  the  greater  part  of  the 
Persians,  has  in  that  country  lost  much  of  its  characteristic  intolerance  and  fanati- 
cism. Being  Sheeites,  or  followers  of  Ah,  the  Persians  bear  a  deadly  hatred  to  the 
Turks,  and  others  of  the  sect  of  Omar.  In  the  festi\'al  of  Ilosseyn,  the  son  of  Ali, 
one  of  the  greatest  saints  of  the  Persian  sect,  the  streets  of  Shiraz  ring  with  impre- 
cations against  tho  Sonniles.*  This  hatred  is  probably  kept  up  by  the  polittca) 
rivalry  of  the  two  empires,  and  no  such  feelings  are  cherished  towards  other  religiomu 
In  no  part  of  the  cast  are  the  Christians  of  Europe  better  received.  The  Jews 
and  Armenians  are  subjected  to  grievances,  but  less  so  than  in  otlier  countries. 

The  persecution  of  the  Guebres  has  now  ceased.  The  reigning  king  even  tole- 
rates, in  spite  of  the  Persian  clergy,  various  Mahometan  sects,  and  among  others, 
tlic  Ishmaelites,  whoso  patriarch  resides  at  Khekh  in  Irak-Adj^i.f  The  clcrgT 
experienced  a  still  more  marked  affront  under  the  reign  of  the  famous  Nadir.  Tfe 
conqueror,  who,  m  the  prosecution  of  his  profound  but  cruel  policy,  meditated  a 
reunion  of  all  the  Mahometan  sects,  brought  together  one  day  the  moUahs,  or  doc- 
tors in  theology,  and  the  Im&ns  or  ministers  of  the  mosques,  and  asked  them  what 
use  they  made  of  their  revenues.  "We  employ  them  in  works  of  piety ,**  was  the 
answer;  **  we  pay  persons  to  offer  prayers  for  the  prosperity  of  the  empire;  we  edu- 
cate the  youth  in  the  public  colleges."  This  despot  thus  addressed  them  in  reply: 
*'  The  codamities  which  tho  empire  has  now  for  half  a  centuiy  experienced,  demon- 
strate the  inefficiency  of  your  prayers;  as  for  the  colleges,  I  will  look  af\er  their 
support:  and  as  my  soldiers,  the  supports  of  the  rehgion  and  the  state,  are  the  ody 
true  mollahs,  I  ordain  that  your  property  shall  be  confiscated  to  their  use. "J  The 
Persian  mosques  differ  from  the  Turkish,  in  having  no  minarets,  a  difference  proba- 
bly rather  founded  in  'Architectural  taste  and  fashion,  than  proceeding  from  aay 
pecuharities  of  reUgious  opinion. 

iiie  zmUtBa,  \  It  is  Worthy  of  our  notice  in  this  place,  that  there  exists  in  Kboosistan 
a  very  remarkable  Mahometan  sect,  that  of  the  Zabians,  who  have  been  erroneouaiy 
called  Sabeans,  and  thus  confounded  with  the  adherents  of  the  ancient  worship  ci 
the  heavenly  bodies  called  Sabeism,  and  also  with  the  people  of  Arabia  Felix  known 
under  the  name  of  Saba  and  Shaba,  which  the  Greek  geographers  have  rendered 
Sabaei.  The  sect  now  mentioned,  though  it  has  some  establishments  in  the  neigh- 
bourhood of  Bassora  and  Lahsa,  has  nothing  in  common  with  the  Sabeans  of  Ye- 
men, nor  with  the  worship  of  the  stars.  It  was  founded  in  the  ninth  cetituiy  by  oae 
Nassai'ri;  and  his  reUgious  books,  written  in  a  Syriac  dialect  approaching  to  tke 
Galilean,  show  the  country  to  which  it  owes  its  origin.  §      As  the  Zabians  venerate 

•  Fnnklin,  ii.  92—95.  f  Rousseau,  in  the  Annales  des  Voyagea,  xiv.  279. 

*  LanjcWs,  Chronological  note  in  Chardin,  x.  211. 

»  Norberg  in  Michaclis,  BibUoth.  Orient  xv.  p.  126, 143.    Nicbuhr's  obscnratioof  in  the 
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the  cross,  as  they  employ  a  kind  of  baptism,  and  call  themselves  ^Uhe  disciples  of 
John,"  they  were  thought  at  one  time  to  be  a  sect  which  had  originated  along  with 
the  Christian  religion  in  Galilee;  but  this  opinion  has  been  sufficiently  refuted.  Their 
doctrines  approach  nearly  to  tliose  of  the  Ishmaelites,  and  partly  to  those  of  the 
Guebres.  The  name  of  John,  according  to  a  learned  orientalist,  signifies  '^  light," 
and  has  nothing  in  common  wiUi  the  denomination  of  the  Christians  of  St.  John  in 
India.*  Poriiaps  it  is  rather  a  remnant  of  the  ancient  Chaldean  fable  on  the  prophet 
and  demi-god  Oannes.  The  Zabians  sacrifice  poultry  along  with  a  ram.  Their 
marriages  are  accompanied  by  several  ceremonies  referring  to  the  preservation  of 
early  virgimty.f 

The  sciences  and  belles  lettres  made  a  brighter  figure  in  Persia,  under  the  sophis, 
than  in  any  other  country  of  Asia  subsequent  to  the  time  of  the  caliphs.  The  poems 
of  Ferdoosi,  of  Saadi,  and  of  Hafiz,  have  been  read  with  delight  in  Eu- 
ropean translations.  The  lively  and  exuberant  imaginations  of  these 
authors  breathe  the  perfume  of  roses,  listen  only  to  the  sweet  notes  of  the  nightin- 
gale,  and  live  in  tlie  world  of  genii  and  of  fairies;  but  there  is  little  sohdity  in  their 
.thoughts  or  sentiments.  We  have  in  their  writings  the  pictiu'e  of  a  Persian  sun  pre- 
siding over«paradises  and  deserts.  Some  feeble  lights  of  literature  still  subsist,  which 
the  reigning  sovereign  endeavours  to  cherish  and  extend.  The  Arabic,  Turkish, 
and  Persian  languages,  elocution,  poetry,  theology,  medicine,  and  astrology,  are 
taught  in  numerous  seminaries.  Were  it  not  that  Turkey  intervenes  as  a  barrier 
between  European  light  and  the  genius  of  the  Persians,  we  should  probably  find  this 
Asiatic  nation  making  an  extraordinary  step  of  advancement.  In  Persia,  men  of 
learning  are  held  in  esteem,  and  the  most  important  places  are  conferred  on  them; 
while  in  Turkey  the  most  ignorant  barber  may  be  made  the  mufli,  and  a  porter,  who 
can  neither  read  nor  write,  a  minister  of  state.;];  From  some  of  the  details  contained 
in  this  and  the  preceding  book,  it  will  appear  that  the  powers  of  imitation  and  inven- 
tion, as  displayed  in  the  arts  of  painting  and  of  statuary,  are  not  proscribed  in  Persia 
as  they  are  in  Turkey,  although  the  degree  of  proficiency  has  been  variable  at  differ- 
ent epochs,  and  is  at  the  present  moment  far  from  being  high. 

The  natural  talents  of  the  Persians  have  found  exercise  in  the  career  J  indottrr. 
of  industry.  Chardin  has  given  a  very  minute  description  of  the  manufactures  and 
trade  of  Persia  in  the  seventeenth  century.  The  art  of  embroidering  on  cloth,  silk, 
and  leather,  was  carried  to  a  high  degree  of  perfection.  There  were  manufactures 
of  pottery  in  every  part  of  the  kingdom;  the  best  came  from  Shiraz,  from  Meshed, 
and  from  Yezd.  That  of  Zarang  equalled  the  porcelain  of  China  in  fineness  and 
transparency.  Some  of  it  possessed  the  property  of  resisting  fire,  and  was  so  hard 
and  tough  that  mortars  were  made  of  it  in  which  hard  substances  could  bo  pounded. 
The  porcelain  made  in  Kerman  is  renowned  for  its  lightness  and  elegance,  and  it  is 
from  this  province,  then  called  Cannania,  that  Pliny  tells  us  that  a  great  proportion 
of  murrhine  vases  were  brought  to  Europe.  §  These  were  probably  only  a  sort  of 
porcelain  formed  by  a  process  now  lost.  The  manufactures  of  leather,  of  shagreen, 
and  of  morocco,  are  as  old  as  the  Parthian  kings,  and  perhaps  the  days  I  singreen,  mo- 
of  Cyrus.  II  They  subsisted  when  Chardin  travelled,  and  are  still  in  a  |  "**~* 
flourishing  state.  The  Persians  are  great  braziers;  itiey  employ  the  tin  of  Sumatra 
in  tinning  their  kitchen  utensils.  The  bows  of  Persia  were  the  most  esteemed  of  the 
east,  and  their  damasceened  sabres,  made  of  the  iron  and  steel  of  Indostan,1F  were 
considered  by  Chardin  as  surpassing  the  skill  of  any  armourers  in  Europe.    Their 


work,  XX.  p.  i.  and  Norberg's  reply,  p.  149.  The  same  author,  de  Religione  et  Lingua 
Sabaeorum  in  Comment.  Gotting.  xr.  Bl.  Norberg,  a  learned  orientalist,  and  Professer  at  Lund, 
is  now  engaged  in  a  work  on  the  dialect  and  docmnes  of  the  Zabians. 

*  Tychsen  in  the  German  Museum,  1784,  and  in  If urr's  Journal,  first  number.  Bruns,  in 
the  Repertor.  Orient  xvii.  p.  25,  &c.  (M.  LangMs  is  about  to  publish  the  alphabet  of  the 
Ssaby,  or  Zabians.) 

t  BoUye-la-Gouz  Voyages,  p.  303.    Chardin  vi.48, 143,  &c.  Nieb.  11. 141. 

i  Olivier,  voyage  en  Perse,  chap.  10.  §  PHny,  xxxviL  % 

H  See  the  passages  quoted  by  Mongez,  in  his  memoir  on  the  Persian  costume,  in  the  Me- 
oiotrs  of  the.French  Institute.    Literary  Class  ir.  p«  15^    Compared  with  p.  86, 

i  Chardin  iv.  136.    Langl^s  edition. 
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rasors  and  other  Med  maaufactures  were  also  much  in  request  Thej  ^u^eUed  k 
the  cutting  of  precious  stones,  and  in  dyeing  colours  which  united  bnlliaiioj  wilk 
durableness.  Their  glass  manufactures  were  less  deserving  of  notice.  Their  eot- 
ton  and  woollen  stufis,  and  those  made  of  goats  and  camels  hair,  their  oiks,  tbeir 
brocades,  and  their  velvets,  had  arrived  at  great  excellence.  The  carpets  so  iHghlj 
valued  came  chiefly  from  the  province  of  Seistan.  Chardin  adds,  that  in  his  time, 
they  were  called  Turkey  carpets,  because  they  passed  through  Turicey  on  tiiear  wi^ 
to  Europe.  The  camel-hair  stufis  were  generally  made  in  Kerman,  and  those  e(f 
goats  hair  in  the  mountains  of  Mazanderin;  but  the  cotton  cloths  came  chiefly  firom 
Indostan.  The  making  of  broad  cloths  was  not  known,  and  their  place  was  soppKed 
by  a  kind  of  felt.  The  king  himself  had  a  share  in  the  trade  of  silk,  brocade,  cnrpets, 
and  trinkets,  which  probably  fettered,  in  some  measure,  the  fieedom  of  comraeree 
in  the  country.  Silkis  of  different  fabrics  were  the  staple  commodities.  The  eacporfs 
to  India  consisted  of  tobacco,  preserved  fruits,  particularly  dates,  wines,  horses,  por- 
celain, and  leathers  of  different  colours.  Those  to  Turkey  were  tobacco  and  cook- 
ing utensils ;  and  to  Russia,  manufactured  silks. 

Pmnt  ttfttB  Nor  has  this  state  o{  things  changed  as  much  as  might  be  supposed^ 
dtthetrtt.  Excellent  sabres  are  still  made  at  Casbiu,  and  in  Khorasan*  The  fine 
quality  of  the  steel  is  known  by  its  waving  clouded  streaks.  They  are  damaaceened 
with  gold.  These  blades  do  not  bend.  The  sabres  of  Casbin  cost  from  sixty  to 
eighty  dollars,  but  those  of  Khorasin  are  as  high  as  a  hundred  sequms,  or  upwards 
of  ^30  sterling.  Among  the  Persians,  as  well  as  the  Turks,  all  metals  are  ham- 
mered cold  ;  even  the  horse  shoes  are  made  in  that  manner.  This  is  said  to  give 
them  greater  solidity.  The  Persians  are  still  acquainted  with  the  silvering  of  glass, 
and  the  cutting  of  diamonds.  They  do  not  seem,  generally  speaking,  to  have  lost 
any  of  the  arts  which  they  practised  in  Chardin's  time,  and  they  have  acquired  some 
new  ones,  such  as  the  art  of  enamelling,  which  they  execute  very'welL* 


Nft 


NftTT. 

Trade. 


The  want  of  building  timber,  and  the  heat  of  ih/Q  climate,  seem  to 
have  prevented  the  Persians  from  establishing  a  navy  in  the  ports 
which  they  possess  on  the  Persian  Gulf.  All  their  maritime  trade  is  conducted  by 
foreign  vessels.  The  most  lucrative  used  to  be  that  which  they  carried  on  by  Or- 
muz  and  Gomberoon  with  the  English  and  other  nations,  but  their  perpetuai  wars 
have  now  ruined  it.  Yet  the  goods  which  annually  enter  the  Persian  Gulf  are  esti- 
mated at  half  a  million  sterling.  Two-thirds  are  brought  by  the  English,  and  the  re- 
maining third  by  the  Moors,  the  Indians,  the  Arabians,  and  the  Armenians.  The 
cargoes  of  the  vessels  consist  of  rice,  sugar,  cuid  cotton,  Bengal  muslins,  plain, 
striped  or  sewed  ;  spiceries  from  Ceylon  and  the  Moluccas ;  white  and  Use 
coarse  linen  from  Coromandel,  cardamom,  pepper,  and  Indian  drugs.  Were  Turkey 
in  Asia  in  the  possession  of  European  powers,  the  Persian  Gulf  might  recover  aU 
its  ancient  importance.  Caravans  between  Bassora  and  the  Syrian  ports  would  ofier 
greater  security  than  the  navigation  of  the  Red  Sea.  The  Danube  might  also  re- 
ceive the  fleets  from  Trebisond  and  Phasis,  loaded  with  the  merchandise  of  Persii. 
On  the  other  hand,  if  the  Afghan  power  were  consolidated  by  the  conquest  of  Be- 
charia  and  of  Eowaresm,  Russia  would  not  long  delay  to  conclude  a  treaty  with  this 
people,  by  which  she  might  divert  to  the  Caspian  Sea  a  part  of  the  valuable  trade 
which  now  goes  down  the  Ganges, -and  round  to  the  Thames. 
^  Such  is  the  general  idea  which  we  have  formed  of  the  Persians,  on  comparing  the 
relations  of  travellers  with  one  another.  But  the  sketch  must  be  avowedly  inconn 
plete,  till  we  take  into  view  the  numerous  pastoral  tribes  dispersed  over 
every  part  of  the  territory,  which,  according  to  the  most  recent  accounte, 
form  a  sort  of  second  nation,  almost  independent  of  the  Persians,  and  often  hostik 
to  them.t  We  shall  subjom  to  the  present  book  a  tabular  view  of  these  differeot 
Tareamant.  |  nations.  The  Turcoman  hordes  diflused  over  Uie  northern  part  <^  the 
empire,  reckon  420,000  individuals^  The  Efchar  tribe  in  Adzetbidjan,  which  ii 
88,000  strong,  gave  birth  to  the  ferocious  but  able  Nadir  Shah.  That  of  Katchar, 
which  consists  of  40,000,  and  which  lives  in  the  neighbouriiood  of  Tehran,  has 

*  Beaucbamp,  Journal  des  Sfsvans,  1790,  p.  736. 
t  8ce  the  subjoined  table  of  the  Peiviiut  nMlon^ 
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giYen  PersiB  her  preaeDt  soirereigii ;  and  the  Tarhith  language  prerails  at  the  court 
of  Futteh-Ali-Shah.  The  Koordish  tribes  of  Persia,  among  which  the  |  Koord  tobm. 
Erdilany  are  the  most  powerful,  amount  to  90,000,  not  including  the  agricultural 
Koords.  The  Loori  or  Loorian  tribes,  whose  population  is  estimated  |  loot  ttibet. 
at  140,000,  chiefly  roam  among  the  mountainous  countries  between  Khoosistan  and 
Irak,  and  ^hich,  from  them,  have  received  the  name  of  Looristan.  Thej  speak  a 
dialect  of  their  own,  which  still  sufficiently  resembles  the  Koordish  language  to  be 
sometimes  confounded  with  it*  As  Hadgi-Khalfah  maintains  that  three  languages 
are  spoken  in  Farsistan,  the  Parsee,  the  Arabic,  and  the  Pehlevi,  we  may,  wifii  con- 
siderable probability,  infer  that  the  Loorish  language,  the  only  dialect  now  known  in 
Pars,  besides  the  Arabic  and  Parsee,  is  the  Pehlevi,  or  at  least  bl  dialect  of  that  an- 
cient language.  The  coast  of  the  Persian  Gulf  is,  in  a  manner,  given  up  to  the 
Arab  tribes  already  described;  but  there  are  also  in  the  interior  some  |  Anb tribes, 
wandering  tribes  of  the  same  nation,  amounting  to  90  or  100,000  persons.  A  par- 
ticular clasd  of  them  seems  to  be  formed  by  the  Ghelaky,  in  the  mountains  of  Ghi- 
[an,  who,  within  their  own  community,  speak  a  peculiar  idiom,  while  the  Ambarlins, 
or  inhabitants  of  the  valleys,  speak  a  dialect  of  the  Persian,  f  The  Paddars,  the  Has- 
sarais,  and  other  tribes  who  are  little  known,  wander  along  the  banks  of  the  Araxes. 

All  these  wandering  hordes  receive  among  the  Persians  the  common  appellation  of 
Blaut  They  have  long  constituted  the  principal  strength  of  the  Persian  armies,| 
ind  it  is  by  them  that  the  country  has  been  revolutionized,  as  the  Roman  empire 
nras  overthrown  by  the  Goths.  'An  £laut  always  aflects  a  kind  of  independence,  and 
measures  his  deference  to  civil  authority  by  his  existing  situation ;  obeying  on  the 
»ide  of  his  stream',  or  disobeying  in  the  fastness  of  his  mountains.  On  this  account^ 
Ls  a  check  to  this  unconnected  and  wilful  political  character,  the  fashion  has  arisen 
3f  drawing  their  principal  chiefs  to  court,  where  many  of  them  are  found  mingling 
the  refinements  of  the  capital  with  their  bolder  habits  ;  delegating,  in  the  mean  time, 
their  authority  over  their  tribes  to  the  chiefs  next  in  rank.  With  a  government  and 
9Cople  who  have  a  nascent  taste  for  national  improvement,  this  arrangement  may 
n  tune  become  productive  of  all  the  most  important  advantages  of  an  extended  repre- 
sentation. 

Of  all  these  tribes,  none  has  made  so  much  noise  as  the  Afghans,  |  Tbe  Argbftm. 
called  in  India  Patans,  who  are  generally  considered  as  belonging  to  the  Persian 
empire,  and  occupying  its  eastern  provinces ;  but  having  for  a  long  time  maintained 
m  independent  government,  will  be  described  in  another  book. 

Tiible  of  the  Geographical  Positions  of  Persia  *^stronomicaUy  observed. 


Names  of  Places. 


Balfroosh      r.    -    -    - 

Tchrib 

Casbro  -  -  -  -  - 
TauriSf  or  Tabriz  -  - 
Ispahan    -    -    -    -    - 

Yczd 

Ormuz     -    -    -    -    - 

Lar 

Abu-Shehr,   (or    Bender 

Boosher)  -    -    -     - 
Shiraz      -    -    -    -    - 
Sina^or  Sneirne      -    - 
(probably  Sinn6,or  Sen- 
ney,  in  Koordistan.)* 


deg.  milk,  wc  drg.  roin.  ttet, 
36  34  43 


Long.  E. 

from 
London. 


49 
46 
51 


53 
25 
50 


15 

0 

15 


Latitudes. 


35 
36 
38 
32 
32 
27 
27 


39 

11 

4 

24 

r 

8 
21 


55 
0 
0 

34 

i\ 
0 

15 


28  59     0 

29  36  37 
34  23  35 


Observers. 


Trez6l. 

The  same. 

Beaucbamp. 

Major  Menteith  and  Mr.  Brown. 

The  same.  . 

Trezel. 

The  same. 

The  same. 

Niebuhr. 

The  same.     « 

Simon,  French  consul.     See  the 

Phil.  Trans.  1755,  vol.  XLIX. 

p.  251,  and  Zach's  Corresp.  III. 

571,  &c.  __^___ 


•  Compare  Otter's  Travels,  L  267.  (in  German.)    Sanson's  Travels  in  Perns. 

t  GmeUn's  Travels  in  Persia,  iii.  350  and  352.  (in  Germsn.) 

^  Abdool  Kerym's  Journey  from  India  to  Mccca»  p.  ST.  (Langles'f  trsndation.) 
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CMifMira(te«  Table  of  the  Jh^dmU  mad  Modern  Dicidmi  of  Iran  or  P^ma^  iMeUkdimg 

Afgkdmdtm^  or  EaaUm 


Modern  Provincet. 

Ancient  ProTincet. 

Chief  Towns. 

SoTereigna. 

, 

Shirwan      -    -    - 

Albania. 

Shamakie,  Sec. 

Russia  or  khanswho 

N.  B.  For  the  sub- 

See Book  XXV. 

See  Book  XXV. 

are  vaasalsof  Rus- 

divisions see 

• 

sia. 

Book  XXV. 

Shooshe. 

Erivan,  or  Persian 

Armenia. 

Armenia  Persica. 

^rivan  -     -    -    - 

Futteh-Ali, 

See  B.  XXVII. 

See  Book  XXVII. 

Nackshivan. 

Shah  of  Persia* 

Khoy. 

Adzerbidtjan    -    - 

Media  Atropatene 

Tauris. 

The  same. 

# 

Ardebil. 
Magara. 

Urmia. 
Country  of  the  Gels 

GhilaB  -    -    -    - 

orCadusii   -    - 

Recht    .    -     -    . 

The  same. 

•Dflem. 

Astara. 

District  of  Len^- 

Einselly. 

ker&n. 

Lengker&n. 

Rhfin  dependent  on 

' 

Russia. 

MazanderaD    •    • 

Western  part  of  the 
Satrapy  of  Hyr- 

(Annexations.) 

cania. 

Balfroosh  -     -    - 

Futteh-Ali-Shah. 

1.  Taberistan. 

Country  of  the  Ta- 

J 

pyri. 

SarL 

1 

3.  Djordjan  -    • 

Hyrcania  propria. 
Country      of     the 

Astrabad. 

3.  Dahistan 

C  Ashraf. 
C  Amol. 

1 

Dahae. 

Khorasan   -    -    - 

Parthyene  -    -    - 

Meshged    -    •    - 

The  same. 

Nishaboor 
Toon 

* 

Asia      -     -    -    . 

Herat    -    -    -    - 
Rooki    -    -    -    - 

The  king  of  the 

Afghans. 
Khan  almost  inde- 

pendent. 

• 

Margiana  -    -    - 

Maru-el-Rud  -    - 

Usbeks  of  Bokhara. 

Irak-Adj^mi   -    - 

Media  Magna 

Ispahan      -    -,    • 

Fuueh-Ali-Shah. 

•Isfohaun    -    - 

Tehran. 

*Kom     -    -    - 

Kashan. 

•Kashan      -    - 

Kom. 

•Key.    .    .    - 

Media  Rageiana 

Kasbin. 

•Hamadan,  Sec. 

Cambadene, 

Hamadan. 

(Annexations.) 

"(Isidor.) 

Kirmansha}  Sec. 

Kohestan    -    - 

Tabiene      -    .    - 

Tebbes. 

Komis    -    -    - 

Comisene  -     -    - 

«           t 

Persian  Koordistan 

Part  of  Assyria)  Sec. 

• 

Senney  ...    - 
Shauah*PooIat 

The  same. 
Independent   tribes 

of    Mekris    and 

Bilbas. 

Khooristan      -    - 

Susiana  (a  satrap.) 

Sooster,  or 

Tchootchter.    • 

Futteh-Ali-Shah. 

*  The  ttble,  as  giren  by  the  author,  is  translated  here  entire,  slthoogfa  the  more  , 
fbrmatioa  which  hM  been  obtuned  unce  the  original  work  appeared  hat  led  us  t»  giie  the 
^  %hAn  empirtt  in  Eastern  Persia^  a  separate  pUce.    See  Book  XXXV.— Ta. 
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TahU  eonttMted. 


Modera  Provinces.       Ancient  Provinces. 

Chief  Towns. 

Sovereigns. 

1.  Housistan   -    • 

Countries    of    tbe 
Uxii. 

3.  Sousistan    -    - 

Susiana  propria. 

3.  Khoosistan,  or 

Looristan* 

Country  of  the  Cos- 

aoei,  or  Syro-Me- 

. 

1 

dia. 

4,  Elam      -*    .    - 

Elvmais      .     •     • 

Arab  tribes  scarcely 

J>MTfUCl&9             a           «          V 

subject. 

Fanistan    -    -    - 

Persisi    or    Persia 

tt 

<m 

Propria  -    -    - 

Shiraz  •    •    .    . 

Fuueh  Ali-Shah. 

1.  Khooreh 

Ashek      •    - 

Paraetacene. 

Komsha. 

S*  Kobaad. 

Yesdekast. 

3.  Shapoor. 

• 

Kazeroon. 

■ 

4.  Ardsbir. 

• 

'^Kermaas  or  Shif- 

*Mesambriai  (i.  e. 

,  d-Babr. 

southern  coast.) 

■ 

5.  Arradjan. 

^ 

Bender-Rigk. 

6.  Dsbiaur. 

Bender-Aboosher. 

(Firoozabad.) 

* 

Firoozabad. 

« 

7.  Darab. 

Pasargadae      -    - 

Aberkhou. 

8.  Istakhar. 

Persepolis  -    -     - 

Darabgherd. 

9.  Aberkon. 

»           »           m           m           ^           ^ 

10.  Yczd       -    - 

Isatichae  of  Ptole- 
my.' 

• 

Laristan     -    .    - 

PartofMesambriza, 
or  Persia  Mariti- 

• 

me. 

Laar,  or  Lar    -    • 

Futto-Ali-Shah. 

•Part  of  Kerme- 

' 

• 

air. 

Taroom. 

•Hormooz,  a  pro- 

Funit. 

vince    in    the 

middle  age    - 

Harmuzift. 

Bender-AbbaS}    or 

(Arab  Sheik  depen- 

■ 

Gomberoon. 

dent  on  the  Im&n 

• 

of  Muak&t.) 

Kerman     -    -    - 

Caramania      -    - 

Kerman  or  Sirdjan 

Sirdjan. 

Berdsheer. 

Ftttte-Ali-Shah. 

•Berdasheer.  ■ 

Velasgherd. 

, 

*Vela8ghcrd,  &€• 

Mogistan     •    - 

Minau. 

, 

Mekran     -    -    - 

Gedrosia)  with  the 

coast  of  the  Ich- 

Tiz 

Oneor  more  prinees 

thyophagi    -    - 

or  yarii,  indepen- 
dent, or  nearly  so. 

s  *Malan      -    - 

Country  of  the  Ara- 

Kieh. 

bitse  and  Horitse. 

Pendjpour* 
Malan.  * 

Seistan  .    •    -    . 

Drangiane  -    -    - 

Zareng  -    -    -    - 

The  Aigbans,or  the 

(Seghistan.) 

Sacastene,  (of  Isi- 

Firra. 

king  of  Caubul. 

dorus.) 

Dergasp. 

4t6 
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Modem  ProTincet. 

Aacient  ProTinees. 

Chief  Towns. 

Soverei^na  in  18I0L 

^nniilialan    _        _        _ 

Bokhadje   •    •.    • 
Bamian. 

Caubul  .    -     -     . 

Kandahar. 

Pethawer. 

The  A^hins,  or  the 
king  of  C«ubul. 

The  same. 

(.AT.  B.  AfgbamstaD 
is  a  name  some- 
tiroes  applied  to 
the  whole  Afj^iin 
empire. 

OaOUliBlaU   •       •       • 

1.  Arokbadje. 
3.  BamUn   •     - 
3.  Ghaur     -     - 
Kaubuli  or  Afghan- 
istan .    -     -    - 

1.  Kandahar. 

2.  Peria. 

3.  Kasaridjat. 
4*  Thooran. 

Arachosia. 
Paropamisax, 
(their  country .) 

Piropamisadsi 
(their  country.) 

Tahl$  of  ifu  J>ralion$  that  inhabit  Penioy  takm  from  Manuscript  JamnaU  of  acMrW 

Frtach,  traoellers,  inctuding  Eastern  Persia. 

I.  Agricultural  or  mant^acturing  nations^  Irving  injixed  ivfcllings, 

1.  The  modern  Persians,  called  Tadjiks  or  tributaries  by  the  wanderers.  Con- 
sisting of  a  mixture  of  ancient  Persians,  Tartars,  Arabians^  and  Georgians. 
Number  supposed,  at  most,  ten  millions. 
3.  The  Parsees  or  Guebres,  remains  of  the  Persians  of  the  fifth  and  sixth  cen- 
turies, worshippers  of  fire.  At  Yezd,  &c.  In  Kerman  and  Mekran.  Number 
supposed  tOO,000. 
3.  The  Afghans. 

a.  Afghans  properly  so  called.    In  Kandahar,  Cabool,  Arrokadjei  Sec 

Number  500,000. 
b*  The  Balloodjes.     See  the  wandering  tribes, 
c.  The  Rohillas,  or  Patans.    In  Indostan. 
4;  The  Ghelaky,  or  ancient  inhabitants  of  Ghilan.     Number  50/XX>. 

5.  The  Armenians.    In  Armenia  and  Adzerbidjan,  70,000. 

6.  The  Jews.     At  Ispahan,  Shiras,  Tehran,  Kashan,  35,000. 
r.  The  Zabians.    In  Khoosistan,  10  or  12,000. 

II.   Wandering  tribes j  which  live  by  their  Jlocks^  or  by  Jishing^  changing^  or  at 
least  liable  to  change^  their  abodes, 
1.  Tribes  of  the  Turkish  language. 

a.  The  Efshars,  88,000  persons.  In  Adzerbidjan,  and  seireral  other  pn>- 
vinces.  Their  principal  place  is  Urima.  Subdivided  into  Kasemloo 
and  Erechloo. 

b.  The  Kadjars,  40,000.  (Native  tribe  of  Futte-Ali-Shah.)  Their  nadeos 
at  Astrabad  in  Mazanderan ;  at  Meroo  in  Khorasan;  at  Erivani  Sec. 

Subdivided  into  Jokaru  Bashi,  and  Ashaga  Bashi. 

c.  The  Muksddem,  5000.  At  Maraga  in  Abzerbidjan.  A  remariLsbly 
brave  tAbe. 

d.  The  Dombeloo,  12,000.  In  Armenia;  in  the  neighbourhood  of  Khoy 
and  of  Selmar. 

e.  The  Turcomans,  12,000.  In  Adzerbidjan;  near  Hamadan  in  Irak; 
near  Kazeroon  in  Farsistan. 

y*.  The  Talisb,  15,000.    In  Mazanderan  and  Ghilan. 

g.  The  Karagheusli,  12,000.    Near  Hamadan. 

h.  The  Bejat,  20,000.  In  Adzerbidjan,  at  Tehran,  at  Neahaboor,  (in 
Khorasan,)  in  Farsiattfn,  Sec. 

i.  The  Shasevend,  14,000.    Near  Ardebil  and  Rey. 

k.  The  Djisvanshir,  7000.    At  Shoosh6,  in  Shirvan,  vassals  of  the  Rus- 
sians. 
1^  /.  The  Djelair.    Number  unknown.    At  Kclat  in  Khorasan. 

•»i.  The  Fars  Modanloo ;  in  Farsistan ;  10,000. 
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n.  Tbe&odjaYend;  in  OhihnMid  Mtzanderan;  4  or  5000. 
Xwenty-eigbt  le$s  contiderable  tribes,  and  of  wbicb  our  accounts  in  detail 
are  uncertain. 
3.  Tribes  of  tbe  Arabic  language. 
(1.)  Arab  shepberds  introduced  by  Tamerlane., 

a.  The  Bestani6  ;  at  Bestan  in  Kborasan,  13,000. 

b.  TheThooni;  inKhorasan;  15,000. 

c.  The  Djindaki ;  in  an  Oasis  of  tbe  great  salt  desert. 

d.  Tbe  Agakhani;  in  Low  Farsistan;   15,000. 

e.  The  Ahwas ;  in  the  plains  of  Khoosistan. 

t  The  Athullai,  inKerman;  6000,    Three  other  tribes  of  8000  or  9000 
each. 
(3.)  Arab  fishermen  on  the  sea  coast. 

a.  The  Beni-Kiab,*in  Khoosistan,  (Elam.) 

b.  The  Arab  Hlndiin ;  on  the  shores  of  Farsistan. 

c.  The  Beni-Hoole ;  the  same. 

d.  The  Arab-Lindje,  (perhaps  of  the  town  of  Lundje ;)  the  same. 

3.  Tribes  of  the  Loorish  language. 

a.  The  Zend,  near  Ispahan,  and  in  the  north  part  of  Farsistan ;  13,000, 

b.  The  Lekes,  in  Farsistan ;  20fiOO. 

c.  The  Khogiloo^  the  same ;  1 5,000. 

d.  The  Zingu6n6h,  environs  of  Kirmanshah ;  6000. 

e.  The  Feili,  in  Looristan,  between  Sooster  and  Kirmanshah ;  40,000. 
y*.   The  Bactyari,  in  Looristan,  between  Sooster  and  Ispahan ;  30,000. 
^.  The  Kerroos;  environs  of  Khams6 ;  from  8  to  10,000. 

A.  The  Kara-Zendjiri,  near  Kirmanshiii,  7006. 

4.  Tribes  of  the  Koordish  language* 
1*  In  Koordistan. 

a.  Tbe  Mekris ;  independent,  able  to  muster  3000  horses  in  one  day. 

b.  The  Bilbas ;  independent,  scattered ;  able  to  raise  1 5,000  men  and  5 

or  6000  houses. 
c*  The  Giafs ;  inhabiting  the  states  of  Abdul-Ramal,  an  independent  chief; 
4  or  5000  ^milies. 

d.  The  Goorars;   environs  of  Senney,  subject  to  tbe  valhi  or  Persian 
governor. 

e.  The  Baras;  1000  families.  1  r^    .  . j     !•*•    i..  ♦^*u       ^ 

f.  TheSunsur;  1300  families.  I  Country  and  political  sUte  the  same 

g.  The  Leks ;  1000  families.  J  **  ^^^  Goorara. 
h.  The  Kotchanloos;  10,(X)0  persons. 

L   The  Shagaghls;    15,000  souls.    A  peaceful,  agricultural,  and  happy 
tribe.    Distributed  through  Adzerbidjan.   • 
3.  Out  of  Koordistan. 

a.  The  Reshevend ;  in  the  canton  of  Taroon,  near  the  defile  of  Rootbar, 
between  Irak  and  Mazanderan,  10,000  persons* 

b.  The  Pazequi,  between  Rey  and  Tehran,  3000. 
cJ  The  ZafTeranloo;  10,000  persons,  in  Khorasan. 

d.  The  Erdelani ;  in  Khoosistan. 

e.  The  Boinoord ;  in  Khorasan ;  8000  persons. 

f.  TheModenloo;  in  Mazanderan;  4000. 

g.  The  Embarloo,  &c.  &c. 
5.  Tribes  of  the  Patau  language. 

a.  Tbe  Ballootches,  in  Mekran. 

b.  The  Hyber, 

c.  The  Serwani. 

d.  The  Abdolli  and  several  other  tribes,  descended  of  the  same  stock  as 
.   the  Afghans,  and  speaking  nearly  the  same  language,  wandering  rather 

as  plunderers  than  shepherds,  or  nomades,  in  the  eastern  part  of  Persia. 

•Vottf— In  the  tnvelling  joumali  some  other  tribes  are  mentioned,  such  as  the  Kishlak" 
Kenemir  and  Koordistan ;  the  ScXdes,  who  pretend  to  w<»k  nuracles,  and  who  live  in  Atf 
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bi4}ftii»  ke.  bvt  thote  luyHiactipCf  which  w  htre  had  aa  o^pofCiiBi^  of  conwlti>|  gntM 
Ibrtber  infonnatioii  respecting  these  tribes. 

We  eacpect  from  M.  Jotniiin«  Knight  of  Uie  Order  of  the  Son,  first  interpreter  of  theFreitd 
lefttion  in  Persia,  a  eomplete  work  on  tibe  nomade  tribes  of  Persia.  Messrs.  Am^e  liobeit, 
Master  of  lle<)ae^  Fab?ier»  Tr^seJ,  and  Trellhier,  French  oflteers,  hare  sko  made  ncm 
remarks  on  this  new  and  interesting  subject,  which  wasj,  I  belieye,  first  brought  into  BQlioeiB 
the  Trarels  of  Abdul-Kefym,  (p.  37  of  M.  LangUs*  transbtions.)  We  are  also  indelrted  to  )L 
Adrien  Duprd  for  the  coaununication  of  a  very  complete  table  of  (he  nomade  trlbei. 
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CASPIAN  SEA. 


(Mtographkal  DisserkUian  on  tku  Sea,  onct  the  ancient  wunUh  of  ikt  ftrer  Qw^ 

Qihon. 

4 

Fbw  subjects  in  geography  have  afforded  more  matter  of  discussion  than  the  (^ 
pian  Sea.  The  peculiar  nature  of  this  sea  is  one  of  thd  most  interesting  8ul»j«ti 
of  physical  inquiry.  Geographical  criticism  hhs  formed  a  diversity  of  conchswoi 
regarding  its  situation,  form,  and  extent,  though  there  can  be  no  doubt  that  the  aei 
itself  has  continued  unaltered  from  the  remotest  times. 

skaation.  |  According  to  the  latest  astronomical  observations  and  local  laeisare- 
ments,  the  Caspian  Sea  extends  from  north  to  south,  in  a  longitudinal  directos, 
nearly  all  of  equal  width,  excepting  a  contraction  which  occurs  at  the  encroachmert 
Xztenc  I  made  by  the  peninsula  of  Apsheron.     The  northern  end  fomwai^ 

bay,  turning  round  6rom  the  north  to  the  north-east,  and  approaching  to  the  baanot 
the  lake  Aral. 

The  length  o£  the  Caspian  Sea  may  be  estimated  at  760  miles,  in  a  line  itn 
from  north  to  south,  that  is,  from  the  bay  of  Eolpinskom,  on  the  west  of  the  nw 
Ural,  to  Balfroosh.  This  line,  however,  crosses  the  peninsula  of  Karagan.  w 
smallest  width  is  113,  and  its  greatest  width,  that  is,  between  Astar  and  Dagpttff 
275  miles. 

SSTofuJ*  7^^  situation  of  this  sea,  though  now  well  known,  was  not  m«j 
caqiiui.  tained  a  hundred  years  ago.     The  ancients  laboured  under  *  ^^ 

mistake  that  it  was  a  gulf  of  the  Northern  Ocean,  and  this  was  not  co"*®^^.*ry 
Pioi^y*!  second  century  of  our  era.     Ptolemy  re-established  the  feet,  '^t^*^ 

?•■»•  been  known  to  Herodotus,  and  perhaps  to  Aristotle.   The  Cafipi»»  ^ 

was  then  restored  in  the  maps  to  the  form  of  a  lake  or  inland  sea,  separate  on 
sides  from  the  northern  and  every  other  ocean.*  But,  instead  of  having  it«  '^^ 
weoeter  in  a  direction  from  nor&i  to  south,  it  was  described  as  longest  ^?*JJ^ 
to  coifibe  reason  for  this  view  of  it  was,  that  the  Northern  Ocean  was  ^"^!^^^ 
for  the  dimk  nearer  to  it  than  it  did,  and  not  to  leave  room  in  a  ^^^^^\\l^ 
Besides^his,  the  is  of  tliis  sea,  the  total  extent  of  which  was  pretty  ^^^^ 
Caspian  Sea.  This  Aral  being  imperfectly  known,  was  considered  as  pf"  ^ 
tji^  ancients  had  of  the  'on  is  shown  to  have  been  entertained  by  the  opinion 
'm  the  present  book.  ^uth  of  the  river  Oxus,  an  opinion  which  will  be  (vsc 

During  the  darkness  of  t*  thiunaelves 

3  middle  ages,  the  editors  of  maps  confined  intai^ 

•  The  passagea  of  Herodotus,  »«^  lad  (i»- 

ciia»cd  in  the  author's  History  of  riitoUe,  Strabo,  Ptolemy  and  others,  arc  quoteo  wj- 
though  It  has  notbcen  thought  adxicoraiphy,  which  forms  the  first  volume  ^.  jLStfcc 
order  of  the  work,  by  making  the  sable  in  the  present  translation,  to  alter  in  ^^^mIi* 
reader  has  in  this  wav  rooi*e  speedy  istory  of  this  science  the  concluding  par**       u^TSe 
subject.    Tb.  icccss  to  the  most  essenUally  interesting  brsncnci. 
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to  thdeop)4iigi>f  Aose  of  Ptolenif.  In  this  the  Caspian  Sea  occupiecl  20  degrees 
from  east  to  west;  the  lake  Aral  was  confounded  with  it;  and  the  Gihon  or  Oxus 
fell  into  it  at  the  place  where  the  cit^  of  Balk  is  marked  in  oiff  maps.  The  first 
learned  traydler  who  substitated  actual  observations  for  vague  and  ob- 
scure traditions,  was  the  English  merchant  Mr.  Jenkinson,  who  travelled 
in  1558  and  1561,  at  the  expense  of  the  Russian  Mercantile  Company 
of  London.  Sailing  from  4strakan,  he  visited  the  northern  coast,  as  far  as  the  mouth 
of  the  Temba;  disembarked  at  Mangislak,  from  whence  he  went  to  Bokhara.  He 
distinguishes  the  lake  of  Aral  by  the  name  of  the  lake  of  Kithay.  In  his  second 
journey,  he  went  by  the  Caucasus,  to  the  southern  shores  of  the  Caspian  Sea.  He 
was  succeeded  by  his  countr3anan  Christopher  Burrough,  who,  in  1580,  crossed 
Russia,  and  embariced  at  Astrakan,  sailed  along  the  western  shores  of  the  Caspian, 
and  determined  by  observation  the  latitude  of  several  points.*  In  1633,  the  learned 
Olearitts,  (or  Oelschlseger,  a  native  of  Ascherleben,  and  professor  at  Leipsic,)  Who 
accompanied  an  embassy  from  the  Duke  of  Holstein  to  the  Sophi  of  Persia,  ascer- 
tained the  latitude  of  many  points  on  the  western  and  southern  shores  of  this  sea. 

The  whole  of  these  insulated  observations  continued  almost  unknown  to  the  learned 
of  Europe ;  at  least  it  would  be  difEcult  to  produce  a  French^  English,  or  Crerman 
map  of  die  17th  century,  in  which  the  Caspian  Sea  has  a  form  in  the  least  degree 
approaching  to  the  truth.  That  of  John  Struys,  a  Dutchman,  undoubt- 
edly the  -most  conspicuous,  sets  down  Astrakan  on  the  eastern  shore, 
and  pla9e8  the  islands  of  the  Wolga  in  the  middle  of  the  sea.f  It  was  reserved  for 
Russia  to  find  out  the  truth.  The  possession  of  the  city  of  Astrakan,  and  the  exten- 
sive schemes  of  Peter  I.  created  doubts  on  the  form  of  this  sea.  Then  travels  and 
hydrogrs^phic  surveys  threw  additional  light  on  it,  till  maps  were  at  last  constructed 
which,  though  rude,  exhibited  much  new  truth  in  the  midst  of  tf  cloud  of  error. 
These  maps,  prepared  from  the  year  1700  to  1710,  by  Eirilow  counsel-  I  rimRniriwi 
lor  of  state,  Admnral  Soimonoi^,  and  Vice- Admiral  Cruys,  a  Norwegian,;^  |  ^^v^ 
are  now  become  very  scarce  even  in  Russia.  In  1717,  Peter  I.  employed  some 
Dutch  navigators  to  explore  the  Caspian  Sea.  These  were  engaged  for  three  yean 
in  drawing  a  chart  under  the  direction  of  one  Charles  Van  Yerden.  The  Czar, 
during  his  visit  to  Paris,  HsmI  frequent  conversations  with  the  learned  geographer  De 
lisle,^  and,  at  the  reqw^st  of  this  academician,  caused  the  chart  of  Van  Yerden,  (to 
which  he  had  himself  giren  some  assistance,)  to  be  sent  to  the  Academy  of  Sciences 
of  Paris,  and  likewise  that  of  Yice- Admiral  Cruys,  neither  of  which  took  any  notice 
of  the  longitudes.  On  examination,  Delisle  found  them  still  to  labour  under  glaring 
mistakes.  That  of  Cruys  placed  Astrakan  on  the  eastern  shore  of  the  Caspian ;  the 
same  places  were  laid  down  twice,  at  a  distance  of  nearly  300  miles;  the  latitudes, 
which  at  that  time  might  have  been  easily  ascertained  within  four  or  six  minutes  ol 
tiie  truth,  were  five  or  six  degrees  wrong.  The  French  academician  published  the 
four  different  representations  of  the  Caspian  Sea,  from  the  data  furnished  by  Ptolemy, 
by  Abulfeda,  by  Cruys,  and  by  Peter  I.  and  added  to  them  a  new  critical  sketch, 
from  the  observations  of  Burrough,  Jenkinson,  and  01earius.|| 

Twenty  years  elapsed  before  any  attempt  was  made  to  improve  the  geography  of 
these  countries.  A  new  company  of  English  merchants  then  undertook  the  project 
of  opening  an  intercourse  with  India  by  Astraken.  The  celebrated  Jonas  H^wiiyik 
Hanway,  who,  in  his  travels  in  Persia,  has  given  a  history  of  that  enter-  tnv«i>* 
prise,  received  in  1746  from  Captains  Seton  and  Woodroof,  a  new  chart  of  the  Cas- 
pian Se^  containing  few  observations  not  formerly  known.  Hanway  published  An- 
other, which,  being  made  out  according  to  the  old  plan  of  projection,  gives  a  bad  out- 
biie.  About  the  same  time  a  German  traveller,  Dr.  Lerche,  made  some  excellent 
observations  on  the  coast  of  Dagestan  and  of  Shirwan. 

*  €>>inp«re  HaUuyt,  vol  i.  p.  417.   Blumenbach,  in  Zach.  iu.  580. 
f  Ztekaert,  vertonende  de  Catpische  zee,  etc  geteekentd  cor  Jan  Jansen  Sti^ys,  1668.' 
4  Cruyt,  ou  Creux«  bom  at  Stavanger  in  Norway.    Sn^dorf,  K^vcdutiona  de  I'Europe,  dans 
sea  CEurrea  completes,  vol.  ii.  part  3.*  p.  290,  (en  Danoia.) 
%  Mem.  de  P Aoad.  des  aciencei,  p.  383. 1730. 
I  Mem.  de.  r  Acad.  1731.  p.  245.   Qurte  de  la  mcf  Caq>ienne.  3  fewlles,  1735. 
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CfkSMictart  I  The  cekbratedd'AnTiHefiiidttig  some  inanitfcriptok  the  lojfdlibi^ 
ori>'Awrnt.  I  drew  from  them  a  new  chart,*  in  which  the  Caspian  Sea  was  ramord 
one  degree  to  the  eaat,  but  was  still  two  degrees  out  of  its  true  situalion.  Tweoty 
Bn^g^  «r  1 3^®vs  afterwards  the  hydrographer  Bonne  contriredia  new  system  fortl» 
SSwH  I  determination  of  this  great  problem.     He  admitted  ^  correotDMB  of 

Father  Bise's  observation  on  the  longitude  of  Tr^isond,  though  now  known  to  In 
7|^  wrong,  and  the  incorrectness  of  which  had  then  been  demonstrated  by  W6sk»^ 
Along  with  this  he  placed  Goriew  at  the  north  end  of  the  Caspian,  agreeiEiblj  to  tbe 
accurate  observation  of  the  Russian  academician  Lowitz.^  A  feJse  obserration 
being  thus  combined  with  a  true  one,  Georgia,  and  the  other  Caucasian  constiin 
were  carried  too  far  to  the  easfby  an  excessive  lengthening  of  the  Black  Sea,  lodo^ 
ci^ed  what  ought  to  have  been  the  middie  of  the  Caspian,  the  northern  part  of  vliieli 
remaidiod  in  its  true  situation.  Hence,  the  whde  of  this  sea  received  an  obiiquodi- 
rection  ftom  north-west  to  south-east,  and  waa  represented  a  fifUi  part  more  thii  its 
real  length.  D'Anville  opposed  this  system  of  Bonneand  maintained  the  tniedine- 
tion  of  &e  Caspian  Sea.§ 

In.  the  nautical  expedition  in  which  Gmelin  and  Hablitzl  were  concerned,  dtbe 
latitudes,  and  some  longitudes  of  the  eastern  and  southern  shore  were  detomioei 
Mniicra  DhiM  I  The  obser^ons  of  these  various  travellers,  taken  along  witii  tlie  loep' 
^ntitau  \  tude  of  Casbin  ascertained  by  M.  Beauchamp,  and  coinpared  more  re* 
cently  with  the  numerous  journals  of  French  officers  who  have  returned  from  fm, 
seem  at  last  to  have  fixed  the  extent  and  position  of  the  Caspian  Sea.  Leas  eartedf, 
more  indented,  and  more  bent  than  D'Anville  has  represented,  it  still  has,  agreeabijr 
to  tiie  opinion  of  that  learned  geographer  and  of  Peter  L,  a  direction neariypaiaiU 
to  the  meridian. 

VMoy  <e>  I  If  the  reader  will  pardon  this  exposition  of  the  long  cootinaed  enM 
,•"***•  I  and  deceptions  of  ipathematical  geography,  which  to  those  not  dwflj 
concerned  m  such  matters  may  be  somewhat  dry,  it  is  looped  he  will  have  more  plei' 
XereL  |  sure  in  following  us  in  the  description  of  this  singular  sea.  The  level  of  it 

is  lower  than  that  of  the  ocean  or  the  Black  sea.  Olivier  makes  a  difierence  of  64  feet 
Xiowitz,  wbose  researches  seem  to  have  been  unknown  to  that  learned  trtvelierr 
makes  it  only  53.  ||  The  north  and  south  winds,  acquiring  strength  from  die  ekn- 
tion  of  the  shore,  added  to  the  facility  of  their  motion  along  tbe  surface  of  the  water, 
exercise  a  powerful  influence  in  varying  the  level  of  the  water  at  the  opposite  extI^ 
mities.  Hence,  its  variations  have  a  range  of  from  four  to  eight  feet,ir  and  powerw 
curfents  are  generated  both  with  the  rising  and  the  subsiding  of  the  winds.  Some 
difference  also  arises  from  the  melting  of  the  snows  swelling  the  rivers.  Of  tbeie 
the  Wolga  and  the  Ural  or  laik  are  tl^  most  distinguished  on  the  European  fl<^' 
the  Tedzen  or  Ochus,  the  Kesil-Ozen,  and  the  Ehoor,  on  that  of  Asia. 
rModit  m^  It  has  also  been  said  to  be  subject  to  another  variation,  which  obserftf 
**•  very  distant  periods.    We  are  told  that  since  1566,  the  waters  rfj« 

sea  have  encroached  on  the  Russian  territory  to  the  north.  This  is  a  fiu^  v^ 
might  deserve  to  be  better  ascertained.  The  depth  of  this  sea  is  inconsider&bi|^ 
excepting  at  the  southern  extremi^,  where  bottom  has  not  been  found  at  a  depth  oi 
2400  feet** 

Pallas  and  others  have  indulged  in  the  geological  speculation  first  advanced  ^ 
Tarenius,  of  the  former  exiiStence  of  a  much  greater  extension  of  this  sea  to  tw 
north-west,  and  a  union  of  it  with  the  sea  of  Azof  along  the  low  grounds,  aboundi^ 
in  shells  and  saline  plants,  and  where  the  Manitch  flows  to  the  sea  of  ^|*^ 
the  Kooma  to  the  Caspian.  But  of  such  an  extension  not  the  slightest  ^^^ 
trace  is  to  be  found  in  any  creditable  author.  The  ideas  of  the  ancient  ^P^^l?'^^ 
respecting  a  great  extension  of  this  sea  to  the  east  have  no  relation  to  this  suppo^ 

*  Easai  d'une  nouvelle  Carte  de  la  mer  Caspienne,  1754. 
t  Mem.  de  I'Acad.  des  Sciences,  1720,  p.  381. 

#  Nova  Conment  Acad.  Petrop.  ziv.  1769,  part  ii.  p.  153. 
S  Mem.  de  I'Acad.  det  Sciences,  1774,  p.  368. 

Geoivi,  Ruisie,  i.  358.  \  Hanway 'a  Travels  m  PerMS,  i* 

De  Sainte-Croix,  Extmen  des  Uistoriens  d'Alexgndre»  p.  701. 
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strait.  The  voyages  of  the  Argonauts  would  not  be  at  all  explained  by  such  a  strait, 
and  require  no  such  explanation.*  The  supposition  of  the  Black  Sea 
haying  stood  at  a  higher  level,  and  being  separated  from  the  Mediterra- 
nean by  a  continuation  of  land  across  tha  Thracian  Bosphorus  till  that  isthmus  was 
ruptured,  and  a  devastating  deluge  succeeded  by  the  sudden  exit  of  the  waters  of  the 
Black  Sea  and  of  the  Caspian  with  which  it  had  been  previously  continuous — all  this 
hypothetical  history  is  subverted  by  incontestible  physical  trutlis.  The  valley  of  the 
Bosphorus  is  natural  and  not  formed  by  any  violent  catastrophe.  vThe  united  waters 
of  the  Euxine  and  Caspian  Seas,  raised  to  the  height  requisite  to  form  such  a  deluge, 
would  have  found  an  exit  by  different  valleys  from  those  of  the  Bosphorus.l  The 
general  deluges  described  in  these  early  writings,  if  they  had  any  rcahty,  were  pro- 
bably nothing  more  than  local  inundations  limited  to  certain  parts  of  Greece. I  The 
sta^iant  water  mentioned  by  a  Byzantine  author  as  existing  on  the  north  side  of 
Caucasus  in  the  fourth  century,  which  has  been  considered  as  a  confirmation  of  the 
aqueous  connection  of  the  two  seas,  is  nothing  else  than  the  lake  of  Bolcheretzkoi, 
which  still  exists. 

But  what  becomes,  it  may  be  asked,  of  all  the  water  which  so  many 
rivers  pour  into  the  Caspian  Sea  ?  Do  tb^  flow  into  two  subterraneous 
communications  which  connect  this  sea  wiUi  the  Persian  Gulf,  and  which 
some  travellers  pretend  to  have  8een7§  Tunnels  of  this  kind  have,  at  all  times,  been 
considered  by  the  judicious  as  purely  imaginary.  ||  The  willow^leaves  found  in  tlie 
Persian  Crun  do  not  reqube  to  come  from  Ghilan  or  any  other  part  of  the  Caspian 
shore,  tiie  banks  of  the  Euphrates  being  sufficient  to  furnish  them.  The  waters  of 
the  Caspian  Sea,  like  those  of  the  Ocean,  give  off  their  superfluity  by  evaporation. 
This  evaporation  has  been  considered  as  estabUshed  by  the  extreme  humidity  of  the 
atmosphere  in  Daghistan,  Shurwan,  Ghilan,  and  Mazanderin ;  but  no  such  pheno- 
mena as  these  are  required  for  the  demonstration.  Every  person  imbued  with  a 
sli^  knowledge  of  chemistry  knows  that,  while  the  air  becomes  charged  with  tlie 
moisture  which  it  imbibes  by  evaporation^  it  continues  to  appearance  dry,  that  is,  it 
retains  a  disposition  to  imbibe  more  rather  than  to  deposite  what  it  contains,  till  the 
impregnation  reaches  a  certain  degree  of  strength,  or  till  a  certain  degree  of  cold  is 
communicated  to  it  The  circumstances  required  for  the  deposition  take  place  at  a 
,  considerable  height  in  the  atmosphere,  and  most  particularly  on  the  summits  of  high 
mountains.  The  rains  and  the  dews  thus  formed  fill  the  springs  and  the  rivers,  and 
maintain  a  constant  circulation  of  the  same  water  travelling  from  the  heights  to  the 
8eas  by  the  rivers  along  the  surface,  and  from  the  seas  to  the  high  lands,  through  the 
less  obvious,  but  no  less  certain  route  of  the  atmosphere. 

The  shores  of  this  great  Sea  are,  on  the  east,  formed  by  steep  heights;  |  shores, 
on  the  south  they  are  partly  skirted  with,  marshy  flats ;  on  the  west  and  north  by 
downs  of  sand.  The  bottom  is  strewed  with  shells,  which  are  partly  crumbled,  and 
partly  embodied  with  the  rocky  strata.  Chalk,  sandstone,  and  pyrites,  are  the  pre- 
vailing minerals.  The  shores  are  obscured,  and  the  mouths  of  the  rivers  concealed 
l>y  prodigious  crops  of  reeds  and  rushes. 

Round  the  mouths  of  the  rivers  the  water  is  fresh,  but  becomes  mo- 
derately salt  towards  the  middle  of  the  sea,  though  less  so  than  that  of 
the  ocean*  In  addition  to  the  usual  ingredients  of  sea  water,  it  contains  a  consider- 
ate quantity  of  sulphuric  acid,  which  is  obtained  from  it  in  union  with  soda,  that  is 
la  the  state  of  Glauber's  salt.lT  The  north-west  winds  are  said  to  diminish  the  salt- 
Acss,  and  to  increase  the  bitterness  of  the  water.  The  powerful  phosphorescence 
of  the  thick  muddy  waters  of  the  Caspian  Sea  is  remarked  by  PaJlas.  The  black 
colour  which  they  assume  at  a  great  distance  from  the  shore  b  nothing  more  than  the 
effect  of  the  depth,  and  owing  to  the  same  optical  cause  which  makes  the  ocean 

*  The  subject  is  more  minutely  treated  in  the  author's  History  of  Geography,  already  re- 
ferred to.  t  Olivier,  Voysge  en  Perse,  v,  p.  227,  etc. 

i  See  the  account  of  Greece  in  a  subsequent  volume  of  this  work. 

^  Strut's  Travels,  ji.  126,  (German  edition  of,  1678.)    P.  Avril,  Voyages  in  divcrses  etr 
0  Europe  et  d'Asia,  p.  72.  ||  Kjtmpfcr  AmociuL  Exot.  p.  254. 

1  Gmclin,  Voyage  iil  261—267. 
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appear  comparatirely  dark  and  blue  instead  of  light  green,  in  deep  places  where  tk 
colour  of  the  bottom  does  not  intermix  itself  with  the  natural  colour  of  the  water.* 

Its  northern  gulfs  are  often  frozen.  The  shores  are  frequented  bj 
great  numbers  of  aquatic  birdd.  The  sea  itself  abounds  in  fish.  The 
sturgeon  (Jiccipenser  slurio)  is  the  principal  object  of  its  fisheries.  From  300,000 
to  400,000  are  sometimes  caught  in  a  year.  But  for  deUcate  eating,  the  steriet  (Ac- 
cipenser  rulhery)  is  preferred ;  and  it  is  from  the  starred  sturgeon  (Jlccipenser  iteUo/w, 
called  in  the  Russian  language  iewntge)  that  the  best  caviare  and  the  strongest  bin- 
glass  are  obtained.  A  million  and  a  half  of  these  fish,  taken  in  a  year,  are  valued  at 
a  million  of  rubles  (Jei58,330.)  There  is  also  the  Accipenstr  huso,  the  bek^  (rf 
the  Russians.  This  fish  attains  an  enormous  size,  and  one  is  a  heavy  cwt-load  for 
three  horses.  It  is  also  found  in  Uie  lake  Aral,  the  Black  Sea,  the  Danube,  andm 
the  great  rivers  of  Siberia,  down  to  the  size  of  the  Lena.  In  one  year,  100,000  of 
them  have  been  caught  in  the  Caspian,  amounting  in  value  to  840,500  roublest 
8Mb.  I  (;e63,000.)     This  sea  contains  a  species  of  seals  not  yet  well  detennuh 

ed.     The  species  of  shells  and  sea  plants  found  in  it  are  not  numerous.^   ^ 
Mwidfc  I      The  islands  of  this  sea  are  noticed  in  the  descriptions  of  the  coimtoes 

to  which  they  belong.*  Generally  speaking,  those  that  have  any  elevation  ha?eM 
water  and  no  vegetation.  The  low  island  are  oflen  mere  sandbanks  sunouMed 
with  reeds.  There  are  very  few  deep  and  secure  harbours;  and  as  the  winds  are 
liable  to  sudden  changes,  the  navigation  is,  on  the  whole,  dangerous.  Badku  is,  in- 
deed, the  only  harbour  in  which  a  vessel  can  ride  with  safety  in  stormy  weather, 
Diiferent  It  would  servc  little  purpose  to  enumerate  all  the  names  which  ha?e 

ST***^*^*  been  given  to  this  sea.  The  Caspian  is  one  of  the  most  aDcient,awl 
was  probably  derived  from  the  word  Kasp,  a  name  once  given  to  Caucasus.  Tha 
name  is  not  only  fcommon  to  the  Greek  and  Latin  languages,  but  enters  into  tlw 
Georgian,  the  Armenian,  and  the  Syriac§  The  Jewish  rabbis  and  Peritsol  calU 
the  Dead  Sea.  The  Turkish  denomination  for  it,  Khoosgoon  Denghizi,  is  variously 
translated,  but  no  probable  etymology  is  assigned.  The  Byzantines  and  the  Aiahiaw 
call  it  the  Sea  of  Kbozares,  after  a  powerful  nation ;  and  the  Russian  annalists  knev 
it  in  the  tenth  century  under  the  name  of  Gualenskoi  or  Shwdenskoi-More,  aAerthe 
Shwalis  or  Slavonian  people,  not  much  known,  that  lived  on  the  Wolga.||  hi  the 
maps  of  the  middle  age,  the  name  Mar  di  Sala  is  applied  to  it,  which  the  leanied 
Wahl  translates  Sea  of  Salt;  but  it  is,  perhaps,  rather  derived  from  the  town  of  Sa» 
or  Saray,  the  capital  of  Kaptchak,  which  in  some  maps  is  called  Sahu  There  wouW 
be  no  end  to  the  enumeration  of  names  taken  from  adjacent  provinces,  such  as  U»« 
Hyrcanian  Sea,  and  many  others.  The  name  given  to  it  m  the  Zenda-Y(^i^» 
however,  worthy  of  remark.  That  apocryphal  work,  which  is  full  of  old  tiaditiODSi 
calls  this  sea  Tchekcuft  Daili,  or  the  "  great  water  of  the  judgment"  Perhaps  INoan^ 
flood,  as  described  in  some  of  the  Eastern  traditions,  might  have  a  connection  w 
a  sinking  of  the  earth,  which  had  destroyed  the  inhabitants  of  an  extensive  cmv^^ 
and  converted  it  into  this  remarkable  sea.  ,  ^ 

S?mSSh  3  Having  thus  traced  the  geographical  history  of  the  ^^P'^^®*!^ 

Um  0x01.  us  take  some  notice  of  a  discussion  naturally  attached  to  it     ■■•"^« 

sists  in  a  question  famous  in  the  annals  of  geography,  Did  the  river  Oxus  or  w 
once  flow  into  this  sea? 

oenent  mU-  Thoso  readers  who  peruse  the  works  of  the  Greek  and  Roman  geo- 

^xu'^''^'  graphcrs  in  a  superficial  manner  wiU  perceive  a  considerable  unai^ 
among  them  on  the  course  and  termination  of  thor  Oxus.  It  is  described  ^^^^ 
from  east  to  west,  and  falling  into  the  Caspian  Sea.  This  is  what  Strabo  and  m 
always  suppose  to  be  the  fact,  and  what  Ptolemy  expressly  asserts.  But  ^^\. 
various  circumstances  which  divest  this  unanimity  among  authors  of  its  unpo^ 
character.  In  the  first  place,  the  extension  which  these  geographers  ^ve 
Caspian  Sea  in  an  easterly  direction,  and  their  silence  with  regard  to  the  laKe 

•  Kxmpfer,  Amanit.  Exot.  p.  259.    Compare  Petrcius  Chronic.  Folio  120. 
t  Georp^i,  Description  de  la  Kussic,  p.  1902,  &.c,  1969,  ficc. 
i  Gmeliii,  Voyape,  iii.  23J-^257.  §  Wahl.  Asicn.  i.  679,  «tc. 

I  Kusching^,  Magaziii,  vol.  xvi.  p.  287—348. 
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lead  us  to  believe  that  they  considered  that  lake  as  a  part  of  the  Caspian  Sea,  and 
that,  in  speaking  of  the  junction  of  the  Oxus  with  the  Caspian  Sea,  they  meant  by 
the  latter  the  lake  Aral.  This  \n\\  appear  evident  to  any  person*  who,  with  a  map 
before  him,  reads  that  passage  of  Strabo,  in  which,  after  describing  the  Oxus  and  the 
Ochus,  he  affirms  that  the  laxartes  (the  modern  Syr-Daria)  also  flowed  into  the  Cas- 
pian :  a  termination  which  the  course  of  that  river  rendered  at  all  times  impossible!* 
Another  of  the  ancient  writers,  Pomponius  Mela,  gives  a  description  of  the  Oxus 
quite  conformable  to  the  present  geography  of  the  surrounding  places.  Instead  of 
merely  saying  that  its  course  is  from  east  to  west,  (a  mode  of  description  which  has 
led  so  many  to  conceive  that  time  has  altered  its  direction,)  he  says  that,  after  run- 
ning westward,  it  takes  a  northerly  direction,  and  falls  into  the  Scythian  Sea.t  From 
this  account,  it  must  then,  as  it  does  now,  have  fallen  into  the  lake  Aral,  which  was 
considered  by  the  authors  whom  Mela  followed  as  a  gulf  of  the  northern  or  Scythian 
ocean.  The  order  in  which  the  Oxus  is  named  along  with  other  rivers  by  Dionysius 
Periegeta  shows  that,  though  he  makes  it  run  into  the  Caspian  Sea,  he  places  its 
mouth  in  Sogdiana  or  Chorasmia,  and  not  in  the  country  of  the  Derbices,  who  lived 
near  the  bay  of  Balkan  on  the  Caspian  Sea,J  showing  that  he  was  acquainted  with 
the  northerly  course  of  this  river. 

A  very  important  passage  of  Patroclus,  quoted  by  Strabo,  proves  more 
clearly  that  the  mouth  of  the  Oxus  was  exactly  in  the  same  situation  as 
it  now  is.  "  Some  say  that  the  Ochus  runs  through  Bactriana,  others  make  it  run 
along  the  frontier  of  that  country.  The  latter  consider  it  as  distinct  from  the  Oxus 
to  its  termination,  and  lying  farther  south,  although  both  fall  into  the  sea  in  Hyrcania. 
The  former,  allowing  that  these  rivers  are  different  in  their  origin,  maintain  that  they 
join,  and  that  the  bed  of  the  Oxus  is  often  six  or  seven  stadia  in  breadth.  It  is  at 
least  certain  that  the  laxartes  is,  from  its  rise  to  its  mouth,  different  from  the  Oxus, 
although  it  runs  into  the  same  sea.§  Patroclus  says  that  their  mouths  are  about 
eighty  farsangs  distant  from  each  other ;  but  the  Persian  farsang  is  with  some  sixty 
stadia,  with  others  thirty,  and  with  a  few  forty." 

When  we  measure  with  a  pair  of  compasses  the  present  distance  be- 
tween the  most  southerly  mouth  of  the  laxartes  or  Syr-Daria,  and  the 
most  easterly  of  the  Oxus  or  Gihon,  we  find  it  2  degrees  20  minutes, 
equivalent  to  2592  stadia,  (allowing  1111  j  stadia  to  a  degree.)  Taking 
the  farsang  at  thirty  stadia,  the  distance  according  to  Patroclus  would  be  2400  stadia, 
which  is  precisely  the  number  given  by  Eratosthenes,  quoted  by  Strabo  a  little 
before.  Thus  the  ancient  and  modern  distances  nearly  agree.  This  correspond- 
ence will  appear  the  more  surprising,  if  we  examine  the  distance  taken  along  the 
shores  of  the  lake  Aral.  It  is  found  to  be  3320  stadia,  or  eighty-three  farsangs,  of 
forty  stadia.  Finally,  if  we  take  for  our  points  the  most  westerly  mouth  of  the  Gihon, 
and  the  most  northerly  of  the  Syr-Daria,  we  shall  have  eighty-two  farsangs  of  sixty 
stadia.  Thus  the  three  marks  given  by  Patroclus,  or  rather  by  the  Persians  whom  he 
had  consulted,  concur  to  show  that  the  two  mouths  of  the  Oxus  and  laxertes  were  at 
the  same  distance  as  at  present,  conseqently  both  emptied  themselves  into  the  lake 
Aral. 

Thus  it  appears  that  the  Greeks  and  Romans  had  no  positive  notions  |  c«ctaifc«. 
of  their  own  respecting  the  mouth  of  the  Oxus.     But  the  traditions  which  they  had 
collected,  and  some  geographical  data  which  they  had  obtained,  give  us  every  reason 
to  conclude  that  this  river  had  always  the  same  course  and  termination  as  now. 
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*0  IttpApym  «<rAftw/  Ti  luouH  (Of*  «<i  0;^a»)  wc  to  Kn^^iof,    hb.  xi.      .     „     ^,  . 
t  •*  laxartes  ct  Oxos  per  descrta  Scythix  ex  Sogdianopum  regionibus  m  Scythicum  exeunt. 
Hie,  ali^oandiu  ad  occasum  ab  orientc  currena  juxta  Dallas  primum  inHecUtup,  cursuque  ad 
>«pteiitnonem  converso,  inter  Amardos  et  Pacsicas  os  aperit." 

*  Dion.  Periee.  v.  74T.  .  „  *  j     *•  -.  »     • 

^  ^  PUny,  lib.  vi  c.  13,  in  giving  the  same  passage  of  Eratosthenes,  says,  ••  Ad  ostium  Zoni 
fiwninis  quatuor  MDCC  stsd.  Ab  eo  ad  ostium  laxartis  MCCC.  Qu*  summa  efficit  quindc- 
««e»  centena  LXXV  milFia  »  The  passage  is  certainly  corrupted.  It  has  been  proposed  to 
'^d  2400  stadia  for  the  distance  between  the  Zonus  and  laxertes.  The  name  Zonua  is  some- 
^>t  turioua.  It  is  a  corruption  of  Zihon,  the  name  which  the  people  of  the  east  have  alway 
K»ven  to  the  river  Oxus. 
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The  Orientalists  undoubtedly  furnish  some  inforaation  to  tSiesevk 
can  peruse  their  works  in  the  original  languages.  Ibn-Haukal,  and  aAcr 
him*  Abulfeda,  describe  the  course  of  the  Gihon,  agreeably  to  our  mo- 
dem maps,  as  terminating  in  the  lake  of  Khowarezm,  which  we  call  the  set'or  lake 
of  Aral.  Abulfeda  quotes,  but  without  acquiescing  in  its  truth,  the  assertion  oi 
Ramsol  Mamoori,  according  to  whom  one  branch  of  the  Gihon  should  nm  into  tk 
Green  Sea;*  that  is,  the  Persian  Gulf.  The  Turkish  geographer  Hadgi-Kbalfil) 
says,  after  Hamdoulah  a  Persian  geographer,  that  an  arm  of  the  Oxus  takes  a  di- 
rection towards  tho  Caspian  Sea,  crossing  in  a  rapid  stream  the  yaUey  of  Kherlan. 
The  traveller  Abdoul  Kerym,  who  visited  these  places  in  1730,  and  1740,  affirns 
that  tho  Gihon,  "  far  from  arriving  at  Mazanderan  (Hyrcania,)  as  some  aatbony 
said,  did  not  even  reach  the  lake  Khowarezm,  being  entirely  eiqiended  by  fntptA 
outlets  for  the  irrigation  of  the  fields."! 

So 


Kntopnui 


SilwditkNi  oC 
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The  European  travellers  of  the  ]%th  and  17th  centuries  appear  not  to 
have  observed  the  facts  with  their  own  eyes,  but  all  through  thedbtoft* 
ing  medium  of  Ptolemy,  otherwise  they  could  not  have  fallen  into  so  many  coatn- 
dictions.  Hanway,  Bruce,  and  Jenkinson,  pretended  to  have  found  a  dried  am  o^ 
the  Oxus,  but  which  had  at  a  former  period  conveyed  its  waters,  or  at  least  a  pirt^ 
them,  to  the  Caspian  Sea.  But  one  of  these  gentlemen,  Bruce,  makes  the  inoitfa 
of  this  branch  near  Sellisoure,  in  42^  80'  of  latitude,  while  another  places  it  in  the 
great  bay  of  Balkan,  in  89^.  The  large  Russian  Atlas,  lately  pubhc^,  fixes  it  io 
this  last  situation.  Nor  is  there  any  agreement  about  the  situation  where  this  im 
of  the  river  separates  from  the  present  line.  Some  place  it  at  Hazarasp,  otheni^ 
Yazirkend,  while  some  go  as  far  down  as  Urghenz.  Add  to  this,  that  tlte  epoch  of 
tho  supposed  stopping  of  this  branch  by  the  Tartars  is  an  equal  subject  of  vaffx- 
Ragy^  ,^  I  tainty,  and  of  contradictory  assertions.  The  Arabian  writers  wiiomwe 
^ff^oaa.  J  have  just  mentioned,  do  not  admit  any  modem  change  of  this  kia^  '^ 
must  have  been  prior  to  Ibn-Haukal,  in  the  lOth  century.  Yet  the  Russians  say  tiist 
it  took  place  about  the  year  171 9^  and  was  intended  to  present  an  obstmctioa  to  tbe 
progress  of  their  arms. 

The  following  memorable  transactions  were  the  consequences  of  tv 
belief,  so  firmly  maintained  by  that  nation. ;{;  Peter  the  Great  had  re- 
ceived some  accounts  of  gold  being  contained  in  the  sands  of  the  Kisil-D^  * 
river  which  falls  into  the  Gihon  from  tho  east,  and  is  sometimes  confounded  with  tlie 
latter.  He  resolved  id  take  possession  of  a  country  where  he  hpped  to  find  inin«« 
of  wealth,  and  through  which  he  might  also  open  a  commercial  commuiiication  with 
India.  Navigators  were  sent  out  to  find  the  mouth  of  the  Kisil-Daria,  which  f« 
supposed  to  run  into  the  Caspian.  A  river  was  found,  perhaps  the  Tedzco,  whicft 
was  taken  for  the  Kisil-Daria.  The  learned  decided  that  it  was  the  Oxus,  and  an 
expedition  was  resolved  on  and  prepared.  Alexander  Beckewitz,  son  of  a  Circafr 
sian  prince,  captain  of  the  Czar's  guard,  acquainted  with  the  Tartar  language,  hwi 
body  of  3000  men  placed  under  his  command,  to  proceed  to  the  pretended  mouths « 
the  Kisil-Daria,  and  to  take  possession  of  the  adjacent  countries.  The  Tartaj 
uneasy  to  see  the  Russians  making  so  many  visits  to  this  place,  had,  it  was  saw, 
turned  aside  the  course  of  the  river,  by  damming  it  up  with  a  strong  dyke,  and  con- 
ducting the  water  in  three  canals  to  the  lake  Anil.  Beckewitz  arrived  with  hisanny. 
and  searched  in  vain  for  the  river  by  which  he  hoped  to  ascend  to  Khiwa.  The  kbm 
met  him  with  a  numerous  army,  but  was  soon  defeated  by  means  of  the  Ewop** 
artillery.  Mortified  and  rendered  desperate  by  this  defeat,  the  khan  sent  to  in^ 
of  the  Russian  general  what  were  the  complaints  of  Russia,  and  what  sacrifices 
were  required  of  him.  Beckewitz,  full  of  the  notion  of  the  artificial  change  of  di- 
rection which  had  been  given  to  the  Kisil-Daria,  demands  of  the  khan  that  he  shooW 
open  the  dykes  which  prevented  the  river  from  running  into  the  Caspian  sea,  and 

•  Abulfeda  Reisku  ap.  Busching  Magas.  Gcogr.  iv.  169.    Ibn-Haukal  Oriental  GcogrtP*^' 
by  Oiwcley,  p.  241,  &c.  265.  -o  ^ 

t  Collection  des  Voy^res»  par  M.  Lai^lcs,  i.  p.  55,  &c. 

♦  MuUer,  Sammlung,  Rusaicher  geachichten,  vol.  vii. 
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thiia  restore  it  to  its  old  course.  The  Tartar  prince  repKed,  that  this  op^ation  wae 
beyond  his  power,  and  that  it  was  impossible  to  close  up  the  channels  in  which  the 
river  followed  its  new  direction.  Beckewitz  then  proposed  to  execute  the  project 
with  his  own  men,  provided  their  safety  were  insured  by  the  delivery  of  hostages. 
To  this  proposal  the  Tartars  willingly  agreed,  and  the  hostages  were  given.  These, 
at  the  same  time,  acted  as  guides  to  the  Russian  army,  which  marched  five  days  to- 
%vards  the  supposed  dry  bed  of  the  river.  In  every  quarter  they  met  with  nothing 
but  small  puddles  of  stagnant  water.  The  soldiers  were  exhausted  with  thirst. 
The  guides,  with  the  most  perfidious  intentions,  proposed  to  the  Russians  that  they 
should  divide  themselves  into  small  parties,  and  go  in  different  directions.*  The  Rus- 
sian commander  was  under  the  necessity  of  following  the  advice  of  his  enemies. 
The  small  Russian  army  was  no  sooner  dispersed  in  these  unknown  deserts,  than  the 
Tartars,  who  had  watched  them,  attacked  their  feeble  detachments  on  all  sides. 
Some  were  put  to  the  sword,  imd  the  rest  reduced  to  slavery.  The  unfortunate 
Beckewitz  was  taken  into  the  presence  of  the  khan,  and  hacked  to  pieces.  His 
skin  was  dried,  and  made  into  the  cover  of  a  drum,  which  was  preserved  at  Ehiwa 
as  a  trophy,  to  testify  to  posterity  the  disastrous  issue  of  an  expedition  so  ignorantly 
planned,  and  conducted  with  so  little  prudence.  The  news  of  these  tragical  events 
were  taken  to  Russia  by  the  soldiers  who  had  been  lefl  in  the  fort  of  Karaganskoi, 
and  saved  themselves  on  board  the  vessels  which  had  brought  them. 

There  is  nothing  in  these  transactions  to  justify  any  change  of  opinion  |  oiwerraiiuiia. 
about  the  ancient  course  of  the  Oxus.  It  is  not  probable  that  a  weak  Tartar  nation 
had  either  any  adequate  motive  for  changing  the  course  of  the  river,  or  the  means 
of  e&cting  an  operatioa  of  such  prodigious  labour.  But  they  had  sufficiently  strong 
motives  for  allowing  the  Russians  to  persevere  in  their  mistaken  ideas  and  vain  re- 
searches. 

If  the  question  were  considered  as  deserving  of  further  research,  precision  would 
be  best  attained  by  means  of  a  well-informed  person  travelling  by  land,  with  a  baro- 
meter in  his  hand,  from  Guriew  to  Astrabad,  €dong  the  east  side  of  the  Caspian  Sea. 
The  Russian  maps  lay  down  a  series  of  sandy  valleys  between  the  present  course  of 
the  Qxus  and  the  Caspian.  But  we  have  no  satisfactory  account  of  the  authorities 
on  which  these  delineations  are  founded.  Georgi,  in  his  description  of  Russia,  and 
Gmelin  in  his  travels,  represent  this  country  as  occupied  by  a  chain  of  mountains 
reaching  from  the  steppe  of  Kirguis  to  Astrabad,  separating  at  every  point  the  basin 
of  the  lake  And  from  that  of  the  Caspian  Sea. 


BOOK  XXXV. 


AFGHANISTAN. 

• 

The  country  comprehended  under  this  name  is  generally  considered  as  a  part  of 
Persia,  and  distinguished  by  the  appellation  of  Eastern  'Persia ;  but  both  in  its 
physical,  civil,  and  pditical  character,  it  is  entitled  to  a  separate  description.  At 
present  it  forms  an  independent  kingdom,  and  holds  in  subjection  some  surrounding 
countries  belonging  at  other  times  to  Persia,  Independent  Tartary  (or  Turkestan,) 
and  India. 

It  goes  under  the  names  of  the  kingdom  of  Caubul  from  the  capital,  |  vamei. 
sometimes. Caubulistan,  sometimes  the  kingdom  of  Kandahar,  from  another  capital. 
In  former  times  it  was  denominated  the  kingdom  of  Ghuznee,  or  Ghiznee,  from  ano- 
ther city  for  a  similar  reason. 

This  kingdom  varies  in  its  boundaries,  being  in  itself  unsettled,  and  |  BoondarMi 
thus  prevented  from  exerting  its  natural  strength  in  retaining  some  of  it9  most 
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mote  dependencies.  At  psesent  its  utmost  extent  is  from  the  west  of  Herat,  in 
East  Long.  62<>,  to  the  eastern  bowidary  of  Cashmere,  in  Long.  77**,  and  from  the 
mouth  of  the  Indus  in  North  Lat.  24**,  to  the  upper  part  of  the  Oxus  in  Lat  ST. 
In  these  countries  the  Khootba  or  church-senrice  is  used  in  which  the  king  of  the 
Afghans  is  prayed  for,  although  the  degrees  of  subjection  of  the  different  localities 
are  various.  The  empire  comprehends  Afghanistan  properly  so  called,  Seistan, 
part  of  Khorasan,  and  of  Mekran,  Balk,  Kuttore,  Kandahar,  Sind  and  Cashmete, 
together  with  a  portion  of  Lahore,  and  the  greater  part  of  Mooltan. 
Fopofauion.  I  The  whole  population  is  estimated  at  fourteen  millions,  consisting  of 
the  following  nations ; 

Afghan* 4,300,000 

Belooches •      .         .        -  1,000,000 

Tartars 1,200.000 

Persians  (including  Tanjiks)         -        -        -        -         -    .    -        -  1,600,000 

Indians  of  different  races     --------  5,700,000 

Miscellaneous  tribes   ---------  300,000 

On  the  north  it  is  bounded  by  the  range  of  Hindoo  Coosh,  or  Hindoo  Coh,  t.  c 
the  Indian  Caucasus,  separating  it  from  Independent  Tartary,  but  on  the  westan 
part  of  the  Une  it  extends  beyond  this  range  to  the  territory  of  Balk.  This  chaioB 
ifoamaiiM.  I  a  continuation  of  the  Hinmaaleh  mountains  on  the  east,  which  at  Casb> 
mere  lose  the  name  of  Himmaleh,  and  take  that  of  Hindoo  Coosh,  from  a  peak  n 
the  neighbourhood  of  Caubul,  to  which  that  appellation  more  strictly  belongs.  Tli« 
range  is  perpetually  covered  with  snow,  as  far  as  the  west  peak ;  beyond  this  tk 
height  diminishes,  and  the  snow  is  melted  in  summer.  That  part  of  the  chain  i9 
called  Paropamisus.  From  the  place  where  the  Indus  issues  from  Hindoo  Coosd. 
in  latitude  35**,  and  longitude  73®,  this  river  passes  through  mountains  to  latitude  33 , 
Afler  this  it  has  a  plain  on  each  side,  all  the  way  to  the  sea ;  but  at  a  little  distaix^ 
to  the  west  of  this  river,  the  mountain  range  of  Solim&n  extends  as  far  south  aa  lati- 
tude 29^.  This  range  sends  three  branches  to  the  east.  The  most  northerly  of 
these  is  called  the  range  of  34®,  from  its  latitude  at  its  point  of  detachment;  ano- 
ther is  called  the  Salt  range,  being  chiefly  composed  of  rock  salt ;  both  of  these 
extend  considerably  to  the  east  of  the  Indus,  into  that  part  of  India  called  the  Pun- 
jaub.     The  third  does  not  reach  that  river. 

From  the  southern  termination  of  the  SoHroan  range,  a  chain  of  hills  runs  nearly 
west  to  the  table-land  of  Helat.     On  the  south-west  it  has  lower  hills  included  in 
Mekrin.     If  a  line  is  drawn  from  the  south  end  of  the  Solimln  chain  to  Herat," 
the  western  extremity,  we  shall,  with  the  Hindoo  Coosh  mountains,  and  a  line  p»* 
rallel  to  the  Indus  on  the  west,  form  a  triangle,  which  comprehends  the  greater  part 
of  the  mountainous  country  of  Afghanistan.     The  first  hne  will  be  more  correct,  »i 
instead  of  being  straight,  it  has  a  convexity  to  the  south-west.    The  hills  here  in- 
cluded vary  in  their  direction  and  elevation.     All  the  considerable  ones  have  jwow 
lying  on  them  during  part  of  the  year,  and  are  generally  separated  by  fertile  vrnp- 
Between  the  Hindoo  Coosh  and  the  valley  of  the  Caubul  river,  there  are  ^^^ 
rallel  ranges  of  mountains  successively  lower,  and  passmg  under  different  Joc» 
names,  some  of  them  very  precipitous,  and  inhabited  by  different  tribes,  or  suiwi 
sions  of  tribes.     In  the  eastern  part  the  hills  on  the  two  sides  of  that  river  W^ 
mate ;  and  the  river  runs  among  hills  and  rocks.     Different  valleys  on  the  leit 
right,  that  is,  the  west  and  east,  open  into  that  of  the  Caubul.    That  part  ot  u»^ 
country,  including  hills  and  valleys  which  lie  on  the  north  of  the  Caubul  "y^j' 
<ialled  Cohistan.     To  the  west  of  Cohistan  is  the  Paropamisan  chain,  ^^^^^ 
lo%,  but  intricate  and  little  known  in  its  minute  topography,  from  being  di^  ^ 
access.    Its  eastern  part,  inhabited  by  the  Hazaureh  tribes,  is  cold  and  rugg^  * 


•  The  reader  will  remark  the  great  difference  between  this  eatimate,  and  th^^^pf 
Tiren  in  the  author's  Table  at  p.  436,  which  proceeded  on  authority  far  i"**^"?!'^  niesw* 
Elphinetone'g  work  on  the  kingdom  of  Caubul  from  which  the  greater  part  of  tnc  F^ 
X  it  Uken.— Tb. 
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westeniy  inhabited  by  the  Eim&ks,  ie  somewhat  better  cultivated,  and  has  wider  val- 
leys, but  still  poor  and  wild. 

Opposite  to  a  southerly  projection  and  high  peak  of  the  Hindoo  Coosh  range 
called  Coond,  and  on  the  so^th  of  the  Caubul  river,  is  a  liigh  peak,  called  Sufiaid 
Coh,  which  is  a  sort  of  centre  from  which  different  ranges  of  mountains  extend, 
chieily  belonging  to  the  SoUman  chain ;  the  descent  from  which  to  the  Indus  on  the 
east,  is  steep  and  sudden.  On  the  west  it  is  also  sudden,  but  less  considerable,  the 
land  itself  being  higher.  The  Soliman  range  consists  of  a  hard  black  stone  at  its 
highest  part ;  next  a  hard  red  stone ;  then  a  friable  grey  sand  stone.  The  branches 
running  west  from  this  range  are  more  intricate  and  less  known  than  the  easterly 
ones  already  mentioned.  Difierent  ranges  extend  from  the  north-west  of  the  plateau 
of  Kelat  to  the  east,  some  inclining  northerly,  and  others  a  little  to  the  south. 

The  Indus  is  the  most  conspicuous  river  connected  with  Afghanistan.  |  Riren. 
A  great  proportion  of  the  water  which  falls  on  that  country,  flows  in  different  streams 
from  the  west  into  this  great  river ;  and  the  Indus  is  almost  entirely  more  |  lo^oi. 
or  less  under  the  Afghan  dominion  after  it  crosses  the  great  mountain  range  in  which 
it  divides  Himaleh  from  Hindoo  Coosh.  The  Abba  Seen  and  the  Booringdoo,  pro- 
ceeding from  the  Hindoo  Coosh,  and  running  in  general  a  southerly  course,  flow  into 
the  Indus  on  the  west  side.  Eaushkhaur  River  is  another  which,  Uke  the  Indus, 
arises  a  great  way  north  of  the  same  range,  and  flows  straight  south  parallel  to  the 
Beloot-Tagh  range ;  passes  the  Coond  with  great  violence  on  the  east,  and  falls  into 
tko  Oaubul.  Higher  up,  the  river  Caubul  receives  various  other  tributaries  from  the 
valleys,  and  carries  all  their  waters  finally  into  the  Indus,  a  little  above  Attock. 
Lower  down,  the  Indus  receives  several  snmll  streams  from  the  west,  then  the  Koo- 
room,  and,  farther  south,  the  Gomul,  the  waters  of  which,  however,  though  its 
course  is  long,  are  chiefly  expended  in  irrigating  the  land  of  Damaun  along  the  east- 
ern base  of  the  Soliman  range.  The  greatest  of  the  rivers  which  water  the  west  of 
Afghanistan  is  the  Helmund  or  Etymander,  ccClled  in  some  maps  the  |  Etynuaider. 
Hendmind.  It  runs  200  miles  through  the  Paropamisan  range ;  then  issues  into  the 
cultivated  plains  of  the  Dooranee  territory ;  soon  enters  a  sandy  desert,  and  termi- 
nates in  the  lake  Seistan.  Its  course  is  generally  west  by  south.  Every  where 
within  half  a  mile  or  a  mile,  its  banks  are  cultivated  and  fertile.  Its  stream  is  con- 
siderable, though  forded  for  the  greater  part  of  the  year  through  almost  the  whole  of 
its  course.  In  the  dry  season,  it  is  breast  deep  where  it  leaves  the  mountains,  and 
at  the  time  of  the  melting  of  the  snows  is  deep  and  rapid.  It  receives  some  very 
important  tributaries,  chiefly  on  its  lefl  or  south  side,  viz.  the  Urghundaub,  near 
which  is  the  city  of  Kandahar ;  the  Turuk  and  the  Shorandan,  which  join  the  Ur- 
gundaub.  On  thQ  north  side,  it  receives  the  Khaushrood.  Farther  west  is  the 
Fiura-rood,  200  miles  long,  which  appears  to  flow  directly  into  the  lake,  or  to  be 
lost  in  the  sands.  The  Oxus  rises  within  the  subjugated  territory  of  |  Oxui. 
Balk,  before  it  crosses  Independent  Tartary  to  fall  into  the  lake  Aral. 

The  lowest  part  of  the  plain  of  the  Indus  is  called  the  Sind,  or  Lower  |  nirnioM. 
Sind.  It  is  subject  to  a  native  prince,  who  is^tributary  to  the  king  of  Caubul.  From 
Shikarpoor  to  Sungur,  it  is  called  Upper  Sind,  which  is  more  directly  under  his  go- 
vernment. Above  Sungur  is  Damaun,  a  name  which  is  sometimes  limited  to  the 
skirts  of  the  hills ;  at  oUier  times  includes  the  plain  inhabited  by  various  tribes.  At 
the  upper  part  of  the  Indus,  within  the  Afghan  territory,  is  the  country  of  the  tribe 
called  Yoosofzyes.  The  plain  of  Feshawer  occupies  the  open  part  of  FkunorPeii». 
the  banks  of  the  Caubul  rive]:;^  not  far  from  its  mouth,  but  divided  from  ^'^ 
it  by  the  mountains  of  the  last  mentioned  tribe.  The  northern  hills  by  which  this 
plain  is  bounded  are  covered  with  pines.  On  the  right  bank  of  the  river,  which  does 
not,  like  the  lefl,  belong  to  Cohistan,  is,  first,  the  country  of  the  Elieyberees,  a  very 
predatory  tribe ;  and  farther  west,  the  rich  plain  of  Jellallabad.  To  the  west  of  the 
plain  of  Feshawer,  is  that  of  Caubul,  the  north  aide  of  which  is  in  Cohistan;  the 
south  part  of  it  is  spoken  of  as  a  most  enchanting  country.  Here  is  |  ohisiiee. 
Ghiznee,  or  the  country  of  the  Wurduk  tribe,  containing  one  of  the  ancient  capitals ; 
and  farther  south,  is  the  lake  Abistandeh,  which  has  no  outlet,  but,  receiving  variour 
rivers,  forms  a  basin  peculiar  to  itself.    To  tixo  south  of  this,  and  somewhat  to  th 
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west,  are  the  raUejs  of  the  Turauk  and  the  Urgheesaun;  the  /ocmer  is  60  mSes 
broad,  and  tolerably  fertile;  the  latter  generally  poor,  though  very  rich  in  the  imme- 
diate vicinity  of  Kandahar.  The  upper  part  of  both  valleys  is  inhabited  bj  the 
Ghiljie  tribes;  ^e  remaining  and  most  extensive  part,  fiom  Kelati-Ghiljie  to  Her&t, 
Doonmee  by  the  Dooranees, — the  tribe  considered  as  at  present  the  nilii^  one, 

^'^^^^  as  the  king  of  Caubul  belongs  to  it.   It  is  the  largest  tribe  of  the  Albans. 

To  the  south  of  all  this  tract,  are  the  valleys  opening  on  the  river  Gomul  and  the  inlet' 
vening  mountains.     SiruBz^a,  Oorghoon,  and  Waunch,  are  the  valleys  descending  ia 
stages  to  the  Gomul,  which  bounds  them  on  the  south.    From  the  south  side,  the 
valleys  of  Pisheen,  Burshore,  and  Zhobe,  connect  themselves  with  the  Gomul 
Many  other  subordinate  districts  diversify  the  face  of  this  unequal  country, 
c&mftteb         I      Tho«north-eastem  part  of  Afghanistan  participates  in  the  In^ao 
monsoons  or  rainy  season,  but  greatly  modified  and  very  distinct  from  that  inces^m 
and  drenching  rain  which  prevails  in  the  southern  parts  of  India,  where  the  precipt- 
tation  of  the  moisture  begins  on  the  ocean,  and  extends  interiorly,  gradually  \omng 
its  decided  character.     The  monsoon  commences  on  the  Malabar  coast  in  Maj^ 
and  reaches  Delhi  by  the  end  of  June.     It  prevails  more  among  the  mountains  than 
in  the  flats  of  the  eastern  tributaries  of  the  Indus  called  the  Punjaub.     The  hilk 
and  valleys  of  Cashmere  have  their  share  of  the  rains.     They  diminish  as  they  go 
west,  and  in  the  valley  of  Peshawer  the  monsoon  only  appears  in  some  clouds  asd 
showers.     In  the  valley  of  Gaubul  it  does  not  extend  beyond  Lughman,  but,  in  the 
southeriy  projection  of  Hindoo  Coosh,  called  the  Coond,  it  forms  the  principal  nkaa 
of  the  year.     In  the  south  of  Afganistan  the  influence  of  the  monsoon  is  felt  as  hi 
west  as  the  western  boundary  of  Mekr&n.     There  are  other  rains  or  snows  widch 
fall  about  Christmas,  which)  in  the  greater  part  of  the  country,  are  of  more  impor- 
tance to  husbandry,  especially  that  portion  which  is  in  form  of  snow.     The  rains, 
strictly  80  called,  are  less  important  than  those  of  spring,  which  are  said  to  come 
from  tiiQ  west     The  climate  varies  greatly  in  different  parts.     Mr.  Elphinstone 
found  that  of  the  plain  of  Peshawer  in  February,  where  the  mission  from  India  ar- 
rived in  1809,  to  be  cold  in  the  night,  but  agreeable  during  the  day.     There  was 
frequent  hoarirost  as  late  as  the  8th  of  March,  but  by  the  middle  of  the  month  the 
sun  was  disagreeably  hot  as  early  as  eight  in  the  morning.     The  approach  of  spring 
was  very  rapid.  Some  violent  hot  winds  blew  in  June,yt  least  in  the  countries  adjoining 
on  the  east,  where  the  mission  had  now  gone.     The  cold  even  of  winter  is  not  very 
severe,  and  some  of  the  Indian  plants  are  in  leaf  all  the  year.     At  Caubul  and  Kan- 
dahar the  summers  are  cooler,  and  the  inhabitants  exclaim  against  the  heat  of 
Peshawar.     The  inequality  of  the  elevation  is  accompanied  throu^out  with  a  cor- 
responding inequaUty  of  climate.     The  winter  of  Damaun,  on  the  west  of  the  Indus, 
is  agreeable,  being  colder  than  in  any  part  of  Indostan.     But  the  summer  is  insup- 
portably  hot.     In  the  higher  table  land  on  the  south,  as  Pisheen  and  the  west  paut 
of  the  Caukir  country,  it  is  cool,  and  in  winter  thin  films  of  ice  are  formed  on  wiU^ 
in  the  night.     Kandahar  has  a  hot  climate.     No  snow  falls  there  in  winter,  and  the 
little  ice  that  is  formed  on  the  edges  of  streams  melts  before  mid-day.  The  samoon 
winds  are  not  unknown  in  that  quarter.     To  the  north  and  to  the  east  of  Kandahar 
the  cold  increases.     At  Ghiznee,  which  is  the  coldest  part  of  the  plain  country  in 
the  Afghan  dominions,  the  severity  of  the  temperature  is  sometimes  excessive;  and 
there  are  traditions  of  that  city  having  been  twice  destroyed  by  falls  of  snow  m 
which  all  the  inhabitants  were  buried.     The  prevailing  winds  of  Afghanistan  arc 
from  the  west. 

Wild  aniinais.  |  Of  animals,  the  lion  is  very  rare,  though  ^common  both  in  Persia  and 
in  the  adjoining  parts  of  India.  Tigers  and  leopards  are  common  to  the  east  of  the 
Soliman  range,  and  the  former  are  found  in  all  parts  of  the  kingdom.  Wolves 
abound  every  where,  and  forming  into  troops,  are  formidable  to  cattle,  and  sometimes 
to  men.  Hyaenas,  jackalls,  foxes,  and  hares,  are  also  abundant  The  bears  are 
common  in  the  woody  mountains^  but  seldom  quit  their  haunts  except  when  tempted 
by  sugar-cane  plantations.  Wild  boars  are  rare,  though  common  in  Persia  and  India, 
"^he  wild  ass  is  confined  to  the  Dooran^e  country,  in  the  basin  of  the  Helmund. 
^  sheep  and  goats  are  common  in  the  eastern  hills.    There  are*also  porcupines, 
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hedge-hogs,  and  monkeys,  the  last  only  in  the  north-east  parts.     Moles  are  only 
found  in  Cashmere.    The  king  has  a  few  elephants,  but  they  are  brought  from  India* 
The  breed  of  horses  is  generally  mdifierent,  the  best  that  are  used  in    i>ome«u»  maV 
th^  country  being  brought  from  India,  but  some  excellent  ones  are  bred     "■**• 
at  Herat  and  Balk.     Dromedaries  are  the  principal  beasts  of  burden.     The  Bactrian 
camel  is  comparatively  rare.   Buffaloes,  though  rather  rare,  are  found  in  many  parts. 
The  ox  is  every  where  used  for  ploughing  except  in  Balk.     It  has  a  hump  like  that  of 
India.     No  herds  of  oxen  are  kept  except  round  the  laJke  Seistan.     The  live  stock  of 
the  pastoral  tribes  consists  chiefly  of  sheep  of  the  Persian  kind,  called  Doomba,  dis« 
tinguished  by  their  broad  flat  tails  composed  of  fat.     Goats  are  very  common,  and 
some  breeds  have  long  and  curiously  twisted  horns.  There  are  excellent  grey-hounds 
and  pointers,  exactly  resembling  those  of  England.     There  are  two  or  |  Binh. 
three  sorts  of  eagles,  and  many  kinds  of  hawks,  some  of  which  are  used  in  fkul- 
conry.     Herons,  cranes,  storks,  wild  ducks,  geese,  swans,  partridges,  quails,  and 
other  winged  game,  are  in  great  abundance.     The  serpents  are  mostly  |  RepiiiM. 
harmless  ;  there  are  no  crocodiles ;  turtles  and  tortoises  are  common.     Flights  of 
locusts  have  been  known  to  occasion  famines,  but  they  are  rare.     Bees  abound,  but. 
are  only  domesticated  in  Cashmere. 

Most  of  our  European  trees  are  found  every  where.  Few  species  |  vrgetabiM. 
peculiar  to  India  grow  to  the  east  of  the  Soliman  range,  and  none  to  the  west.  Pines 
are  the  most  common  species  in  the  mountains,  one  of  which,  called  the  Jelgoozeh^ 
is  remarkable  for  cones  larger  than  artichokes,  and  containing  seeds  hke  pistachio 
nuts.  Two  kinds  of  oaks,  cedars,  a  gigantic  cypress,  walnuts,  and  wild  olives,  are 
among  tho  natives  of  the  mountains.  Birch,  holly  and  hazel  are  known,  also  the 
mastic  and  the  pistachio  tree  in  the  mountains.  The  mulbeiry,  the  tamarisk,  and 
the  willow,  are  the  most  common  wild  trees  of  the  plains.  The  barberry,  and  other 
berry-bearing  bushes  are  common,  and  a  plant  called  Arghawaun,  which  is  a  sort  of 
antmonty  but  so  tall  as  to  be  almost  entitled  to  the  appellation  of  a  tree.  Roses, 
jessamines,  poppies,  narcissuses,  hyacinths,  tuberoses,  stock,  and  others  of  our  com-^ 
mon  flowers,  are  cultivated  in  gardens,  and  many  of  them  grow  wild.  Gold  is  onl/ 
found  in  the  streams  which  flow  from  the  Hindoo  Coosh.  Silver  is  found  |  Minenb. 
in  small  quantities  in  the  country  of  the  Caufirs,  north  of  that  range.  There  are 
mines  of  lead  and  antimony  in  the  Paropamisus,  and  of  lead  in  the  southern  moun* 
tains,  bordering  on  Beloochistan. 

The  character  of  the  Afgh^  nation  diflers  from  that  of  all  their  Asia-  |  inbftbitMtt. 
tic  neighbours,  being  distinguished  by  a  manly  spirit  of  independence.     In  order  to 
give  a  picture  of  the  nation  in  a  manner  both  striking  and  impartial,  Mr.  Elphistone 
exhibits  them  in  two  points  of  view;  first,  as  they  would  appear  to  a  person  trans^ 
ported  to  them  from  England,  without  having  had  his  habits  of  feeling  at 
all  modified  by  the  intervention  of  Turkey,  Persia,  or  Tartary,  and  then 
as  they  appear  to  an  Englishman  directly  from  India.     The  former  would  discover  a 
wild  assemblage  of  hills  and  wastes,  unmarked  by  inclosures,  and  destitute  of  all  the 
elaborate  productions  of  human  industry  and  refinement.     He  would  find  the  towns 
few,  and  far  distant  from  each  other,  and  would  look  in  vain  for  inns  and  other  con- 
veniences which  a  traveller  would  meet  with  in  the  wildest  parts  of  Britain.     Yet  he 
would  be  delighted  with  the  fertility  and  populousness  of  particular  plains  and  valleys, 
where  he  would  see  the  productions  of  Europe  mingled  in  profusion  with  those  of 
the  torrid  zone,  and  the  land  laboured  with  an  industry  and  a  judgment  no  where  sur- 
passed-    He  would  see  the  inhabitants  following  their  flocks  in  tents,  or  assembled  in 
villages,  to  which  the  terraced  roofs  and  mud  walls  would  give  an  appearance  entirely 
new.     He  would  be  struck  at  first  with  the  high  and  somewhat  harsh  features  of  the 
people,  their  sun-burned  countenances,  their  long  beards,  loose  garments,  and  shaggy 
mantles  o£  skins.     He  would  notice  the  absence  of  our  courts  of  justice  and  an  organ- 
ized police .     He  would  be  surprised  at  the  fluctuation  and  instabihty  of  the  civil  in- 
stitutions.     He  would  find  it  diflicult  to  comprehend  bow  a  native  could  subsist  in 
such  d'lsorder,  and  would  pity  those  who  were  compelled  to  pass  their  days  in  such 
a  scene,  and  whose  minds  were  trained  by  their  unhappy  situation  to  fraud  and  vie 
lence,  rapine,  deceit,  and  revenge.     Tet  he  would  scarcely  fail  to  admire  their  mai 
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tiat  and  lofty  •pint,  their  hogpitality,  and  their  bold  and  simple  roannew,  equaUjr  le- 
moved  from  the  suppleness  of  a  citizen,  and  the  awkward  rusticity  of  a  clown  ;  and 
would  probably,  before  long,  discover  among  so  many  quaUties  that  excited  his  dis- 
gust, the  rudiments  of  many  virtues. 

But  an  English  traveller  from  India  would  view  them  with  a  more  favourable  eye. 
He  would  be  pleased  with  the  cold  climate,  elevated  by  the  wild  and  novel  scenery, 
and  delighted  by  meeting  with  many  of  the  productions  of  his  native  land.  He  would  be 
struck  with  the  thinness  of  the  fixed  population,  and  then  with  the  appearance  of  the 
compOTcd  to  people;  pot  fluttering,  like  the  Indians,  in  white  muslins,  while  half  theo- 
Che  iSSSnt.  bodies  are  naked,  but  soberly  and  decently  attired  in  dark-coloured  wool- 
len clothes,  and  wr^t  up  in  brown  mantles,  or  large  sheep-skin  cloaks.  He  would  ad- 
mire their  strong  and  active  forms,  fair  complexions,  and  European  features ;  their  in- 
dustry and  enterprise;  the  hospitality,  sobriety,  and  contemptof  pleasure,  which  a{^ear 
in  all  their  habits ;  and,  above  all,  the  energy  and  mdependence  of  their  chara<:ter.  Id 
India,  he  would  have  left  a  countiy  where  every  movement  originates  in  the  gov^n- 
ment  or  its  agents,  and  where  the  people  absolutely  go  for  nothing;  and  he  woidd 
now  find  himself  among  a  nation  where  the  control  of  the  government  is  scarcdy 
felt,  and  where  every  man  appears  to  pursue  his  own  inclinations,  undirected  and 
unrestrained.  Amidst  the  stormy  independence  of  this  mode  of  life,  he  wovdd  regret 
the  ease  and  security  in  which  the  state  of  India,  and  even  the  indolence  and  timidity 
of  its  inhabitants,  enable  most  parts  of  that  country  to  repose.  He  would  meet  with 
many  productions  of  art  and  nature,  which  do  not  exist  in  India;  but,  in  general,  he 
would  find  the  arts  of  life  less  advanced,  and  many  of  the  luxuries  of  Indostan  un- 
known. His  impression  of  his  new  acquaintances  would  be  on  the  whole  fayouraUe ; 
although  he  would  feel  that  without  having  lost  the  ruggedness  of  a  barbarous  nation, 
they  were  tainted  with  the  vices  common  to  all  Asiatics.  Yet  he  would  reckon 
them  virtuous  compared  witli  the  people  to  whom  he  had  been  accustomed ;  would 
be  inclined  to  regard  them  with  interest  and  kindness,  and  could  scarcely  deny  them 
a  portion  of  his  esteem.  Both  these  descriptions  of  travellers,  when  they  began  to  in- 
vestigate their  political  constitution,  would  be  alike  perplexed  with  its  apparent  incon- 
sistencies and  contradictions,  and  with  the  union  which  it  exhibits  of  turbulent  independ- 
ence and  gross  oppression.  But  the  former  would  perhaps  be  most  struck  with  the 
despotic  pretensions  of  the  general  government;  and  the  latter  with  the  democratic 
licence  which  prevails  in  the  government  of  the  tribes.  , 

orifin  and      I      The  Origin  of  the  name  Afghan  is  uncertain.     It  is  only  through  the 
hbtory.  I  Persian  that  it  is  known  to  the  people  themselves ;  and  it  is  probably 

modem.     Their  own  name  for  their  nation  is  Pooshtoon,  in  the  plural  Pooshtanneh, 
pronounced  Pooktauneh  by  the  Bordooranee  tribes,  whence  probably  the  name  Pa- 
tan,  by  which  they  are  known  in  India.     They  were  very  early  in  possession  of  the 
SoUmiin  mountains,  and,  in  the  ninth  century,  those  which  form  the  north-east  part 
of  their  present  territory.  During  the  government  of  the  descendants  of  Genghiz  and 
of  Tamerlane,  they  retained  their  independence,  when  Bauber  came  among  them, 
and  beginning  his  career  by  the  conquest  of  Caubul,  laid  the  foundation  of  the  Mo- 
gul empire,  which  after  his  death  wps  transferred  to  Delhi.     In  the  beginning  of  the 
18th  century,  the  Afghan  tribe  of  the  Ghiljie  founded  an  empire  which  included  all 
Persia.     This  was  overthrown  by  Nadir  Shah,  who  annexed  the  greater  part  of  Af- 
ghanistan to  Persia.  On  his  death,  the  present  monarchy  was  founded.  The  Afghans 
consider  themselves  as  descended  from  Afghaun,  the  son  of  Irmia  or  Berkia,  son  of 
Saul  king  of  Israel ;  and  their  national  histories  begin  with  relating  the  transactioos 
of  the  Jews  from  Abraham  down  to  the  captivity.    This  part  of  their  history  agrees 
with  that  given  by  other  Mahometans,  and  differs  but  little  from  that  of  Scripture^ 
only  that  it  is  interspersed  with  some  wild  fables.     After  the  captivity,  they  all^e 
that  a  part  of  the  children  of  Afghan  withdrew  to  the  mountains  of  Chore,  or  Gaoor, 
(Paropamisus,)  and  part  to  the  neighbourhood  of  Mecca  in  Arabia.  All  this,  however, 
rests  on  vague  tradition.     Their  race  always  preserved  the  knowledge  of  the 
unity  of  God ;  and  on  the  appearance  of  Mahomet  his  greatest  prophet,  obeyed  his 
invitation,  and  marched  to  the  aid  of  the  true  faith,  under  Kyse,  afterwards  sumamed 
^bdoolreshid.    The  Arabian  historians,  however,  give  no  countenance  to  any  part 
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of  this  narrative.  The  Afghan  historians  themselres  furnish  proofs  of  their  inaccu- 
racy, by  making  Saul  the  forty-fiflh  in  descent  from  Abraham,  which  is  inconsist- 
ent with  the  sacred  writings,  and  Kyse  only  the  thirty-seventh  from  Abraham,  in  a 
period  of  1600  years. 

The  Afghans  have  many  subdivisions  of  tribes,  and  numerous  chiefs  |  poiitkii  ttate. 
called  Khauns :  their  attachments  are  rather  to  their  clan  and  the  public  good,  than 
to  the  chief.  He  presides  in  the  Jeergan,  or  deliberative  councils  of  his  tribe  or  clan. 
In  the  administration  of  justice,  the  Mahometan  law  is  adhered  to,  but  private  revenge 
is  much  practised  and  countenanced  by  general  usage,  although  the  MooUahs,  or 
ministers  of  religion,  who  assist  at  the  regular  tribunals,  declaim  against  it.     The 
king  is  the  natural  head  of  the  Dooraunee  tribe,  the  greatest,  bravest,  and  most 
civi&zed  of  the  whole  ;  he  levies  fixed  proportions  of  troops,  or  money,  or  both,  from 
each  tribe,  for  the  common  defence.     The  whole  nation,  however,  is  seldom  unani- 
mous on  any  general  plan  of  movements,  the  particular  interest  of  each  ooloossy  or 
tribe,  occupying  its  chief  attention.     The  king's  authority  is  greater  over  the  plains, 
and  about  towns,  principally  inhabited  by  a  class  of  people  called  Taujiks,  who  are 
not  considered  as  of  Afghan  descent,  and  are  not  numbered  among  the  trides.    The 
foreign  provinces  are  also  under  greater  subjection  ;  and  from  these  quarters  he  is 
enabled  to  raise  a  revenue  and  maintain  an  army  independent  of  the  tribes.     There 
are  some  points  of  strong  resemblance  between  the  situation  of  the  Afghan  countiy 
and  that  of  Scotland  in  former  times  ;  the  clans  nearest  to  the  royal  residence  yield 
a  precarious  submission,  while  the  remote  ones  are  independent ;  and  the  nobility 
most  connected  with  the  court  are  powerful  and  factious.     The  only  point  of  differ- 
ence is,  that  the  Scottish  chiefs  were  despotic,  while  the  Afghan  tribes  are  generally 
nnder  a  republican  government.     The  king  appoints  some  judges  under  the  nscme  of 
Cauzees,  who  share  with  the  jeergas  of  the  tribes  in  the  administration  of  justice, 
although  vrithout  >ny  concert  or  mutual  connection. 

The  Afghans  purchase  their  wives;  consequently  women,  though  |  Marrbget. 
generally  well  treated,  are  in  some  measure  considered  as  property.  Courtships  are 
conducted  through  the  medium  of  the  relations  of  the  parties;  and  the  marriage 
contract  is  drawn  up  by  the  Cauzee.  In  the  country  the  women  generally  go  un- 
veiled, the  intercourse  between  the  sexes  is  less  distant,  and  marriagies  more  fre- 
quently originate  in  the  attachment  of  the  parties.  The  women  of  the  upper  classes 
are  completely  secluded,  but  have  all  the  comforts  and  luxuries,  provided  for  them 
that  can  be  afforded.  Those  of  the  poor  do  the  work  of  the  house,  but  they  do  Qot 
engage  indiscriminately  in  the  labours  of  the  men,  like  the  Indian  women,  who  even 
labour  among  masons  and  bricklayers.  The  sentiment  of  love  in  all  its  |  Love. 
fervour  and  fidelity  is  fi-equent  among-  the  Afghans.  Besides  numerous  elopements, 
it  is  comnion  for  a  man  to  pKght  his  faith  to  a  particular  girl,  and  then  set  off  to  a 
remote  town,  or  to  India,  to  acquire  the  money  which  must  be  paid  to  obtain  her 
from  her  friends,  and  which,  however  favourably  disposed,  they  cannot  in  honour 
dispense  with.     Many  of  the  Afghan  songs  and  tales  relate  to  love. 

The  moUahs,  or  officers  of  rel^ion,  are  the  regular  instructors  of  the  |  Edueatkm. 
fouth.  Some  learn  no  more  than  their  set  forms  ^£  prayer,  and  other  ceremonies 
of  their  religion,  with  some  passages  of  the  Koran.  The  next  step  is  to  leara 
Arabic,  or  at  least  to  read  the  Koran,  but  oAen  without  understanding  it.  There  is 
%  teacher  in  every  village  or  camp,  who  is  maintained  by  certain  allotments  of  land, 
[n  townB,  there  are  regular  schools,  in  which  the  teacher  is  maintained  by  his  scholars 
done.  People  of  decent  fortune  leam  the  Persian  classics,  and  Arabic  grammar. 
rhis  last  is  taught  in  a  very  complicated  manner,  involving  many  other  subjects,  and 
tometimes  occupies  several  years.  A  young  Mollah,  when  sufficiently  proficient  in 
his  study,  goes  to  Peshawer,  Hushtnuggur,  or  some  other  place  famous  for  its 
hlollahsy  and  enters  on  logic,  law,  and  theology.  Some  push  their  researches  into 
ethics,  xnetaphjTsics,  and  the  system  of  natural  philosophy  known  in  the  east,  as  well 
LS  history,  poetry,  and  medicine,  which  last  is  a  fashionable  study  for  men  of  all 
professions.  These  often  travel  to  distant  places,  and  even  to  Bokhara,  which  is  a 
rre&t  scat  of  Mahometan  learning;  but  Peshawer  seems,  on  the  whole,  to  be  th 
aost  learned  city  in  these  countries,  and  many  more  students  come  thither  fr 
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Bokhara,  than  repair  to  that  citj  from  Peahawer.  India  has,  in  this  rei^ect,  no  gre^ 
reputation,  and  Persia  is  avoided  on  account  of  the  religious  heresy  of  Sheeism, 
which  is  professed  in  that  country,  the  Afgh&ns  heing  orthodox  Sonnites.  The 
Lanffnge.  I  language  of  the  Afghins  is  called  Pushtoo ;  its  origin  has  not  been  wdl 
investigatea,  and  probably  is  not  easily  discovered.  Of  a  large  proportion  of  the 
words  composing  it,  the  roots  are  unknown ;  yet  some  of  the  words  which  must  hare 
been  used  in  the  earliest  stages  of  society,  or  others  by  which  they  have  beea  sup- 
planted, belong  to  the  Zend  and  Pehlewfe,  such  as  the  terms  for  father  and  mother, 
sister  and  brc^dier,  and  the  numerals.  The  words  connected  with  religion,  govera- 
mont,  and  science,  are  mostly  introduced  from  the  Arabic,  through  the  Persian. 
The  Afghans  use  the  Persian  alphabet,  and  generally  write  in  the  Nuslik  character. 
Having  some  sounds  which  are  not  represented  by  any  Persian  letters,  they  express 
them  by  adding  particular  points,  or  other  marks  to  the  Persian  letters  which  come 
nearest  to  them*  The  language  is  rough  but  manly,  and  not  unpleasing  to  an  mr 
accustomed  to  oriental  tongues.  None  of  the  Pushtoo  authors  of  celebrity  arc 
more  than  a  century  and  a  Imlf  old,  and  probably  none  at  all  more  than  three  centu- 
ries. They  have  many  translations  from  the  Persian.  They  ha\'e  some  origiDal 
poetry,  particularly  on  the  subjects  of  their  national  wars.  Their  prose  authors  are 
chiefly  on  theology  and  law;  but  the  Persian  is  still  their  learned  language.  Thdr 
plans  of  study  are  strictly  methodical,  partaking  in  no  degree  of  a  miscellaneoos 
character.  A  book,  if  read  at  all,  must  be  preceded  by  certain  others. 
lufigiM.  I  The  Afghan  system  of  Islamism  is  the  Sonnite,  which  is  distinguiflhfld 
by  the  acknowledgment  of  the  three  first  caliphs  as  the  true  successors  of  Mahomet. 
They  entertain  a  great  horror  against  heretics,  infidels,  and  idolaters.  Some  in- 
stances have  occurred  of  capital  punishments,  inflicted  at  the  instance  of  the  Mol- 
lahs,  on  individuals  of  the  Sheeite  sect  for  blasphemy.  But  they  are  on  the  whok 
tolerant  to  those  whom  they  reckon  infidels,  in  their  own  country.  The  Hindoos 
enjoy  the  free  exercise  of  their  religion;  their  temples  are  unmolested,  though  they 
are  forbidden  all  public  processions,  and  all  exhibitions  of  their  idols.  They  are 
employed  in  offices  of  trust,  and  are  as  much  at  their  ease  as  most  oY  the  other  in- 
habitants. The  Sikhs  praise  the  Afghans  for  their  tolerant  conduct  towards  them; 
while  they  are  treated  with  contempt  and  aversion  by  the  Persians.  Mr.  Foster,  as 
an  individual  Christian,  was  treated  rather  contemptuously.  The  Sheeahs,  or  Shee- 
ites,  are  more  discountenanced  than  any  other  sect,  as  is  oflen  the  case  in  matters 
of  religion ;  those  who  are  nearest  to  us  in  their  belief  are  least  willingly  forgiven 
for  not  going  the  whole  length  of  our  particular  creed.  There  is  a  sect  called  So<h 
fees,  who  are  a  sort  of  enthusiastical  religious  philosophers,  resembling  Platonisis 
or  Pantheists.  There  is  another  called  that  of  Mollah  Zookee,  the  adherents  d* 
which  renounce  all  belief  in  prophecy  and  revelation,  and  have  the  character  of 
being  dissolute  and  profligate  in  their  lives.  The  Afghins,  in  general,  have  mudi 
personal  religion,  and  seem  to  be  habitually  occupied  with  pious  reflections.  They 
are  very  regular  in  performing  their  devotions.  Their  toleration  does  not  arise  from 
indifierence,  but  from  their  considering  religion  as  a  personal  concern;  and  they  are 
oflen  sufficiently  capable  of  giving  credit  to  others  for  firmness  of  profession*  Regu- 
larity in  observance  of  the  prayers  and  lasts  is  oflen  enforced  by  the  municipal  kw, 
and  the  breach  of  them  punished  by  the  Moohtesib,  a  regular  officer  appointed  for 
the  purpose,  whose  office,  however,  is  very  unpopular,  and  exposed  to  the  continasl 
reproach  of  corruption  and  partiality.  The  mollahs  inculcate  austerity  of  life ;  they 
oflen  break  such  instruments  of  music  as  are  not  deemed  warHke*  such  as  lutes  and 
fiddles;  sparing  drums,  trumpets,  and  hautboys.  They  are  in  possessioa  of  the 
greater  part  of  the  learning  of  the  country,  and  many  of  them  are  sensible  and  agree- 
able men.  They  are  actuated  by  a  strong  corporation  spirit,  and  oflen  avail  them- 
selves of  the  prevalent  superstitious  respect  in  which  they  are  held,  to  raise  mobs  in 
their  own  cause.  Their  formal  curses  are  much  dreaded.  This  body  of  xn&a  is 
useful  in  repressing  many  lawless  passions;  aX  the  same  time  it  prevents  the  advance- 
ment of  society  to  a  better  state,  which  can  only  be  eflected  by  the  introduction  of 
n  desire  and  opportunities  of  information,  independent  of  their  influence.  There  are 
^ewise  some  recluse  persons,  esteemed  as  saints,  under  the  names  of  Dervises, 


AFGUAKISTAK. 


455 


Miinncn   ud 
ctttlonu. 


Fuheero,  &e.  who  are  trended  with  still  greater  reverence,  thou§ 
least  interfere  with  civil  or  secular  matters.  These  sometimes 
natural  powers  or  communications.  The  Afghans  beUeve  in  ale 
logy,  and  the  prophetic  character  of  dreams ;  and  they  seek  for 
concerns  by  turning  up  the  Koran  at  random,  af\er  fasting  and  ] 

with  less  solemnity,  they  make  a  similar  use  of  the  poems  of  Ha , 

to  peep  into  futurity. 

The  Afghans  are  remarkably  hospitable.     They  have  a  peculiar  cus-  |  UoapHmiitj. 
torn  called  JVomuni'dtttee,  (meaning,  '^  I  have  come  in,")  by  which  a  person  who  has 
a  favour  to  ask  goes  to  the  house  or  tent  of  the  man  on  whom  it  depends,  and  re« 
fuses  to  sit  on  his  carpet,  or  partake  of  his  hpspitality,  till  he  grants  the  required 
boon.     This  is  felt  as  an  irresistible  tie,  in  opposition  to  very  stroiig  contrary  mo<« 
tives.     A  still  stronger  appeal  is  made,  though  not  connected  with  the  law  of  hospi- 
tality, when  a  woman  sends  her  veil  to  an  Afghan,  and  implores  his  assistance  for 
herself  or  her  family*     The  protection  conferred  by  the  rights  of  hospitality  ceases 
when  the  object  of  it  is  beyond  the  lands  of  the  village  or  tribe,  a^^d  in  this  situation 
the  same  individual  is  reckoned  a  faur  object  of  plunder.  .  They  attend  much  more, 
on  all  occasions,  to  the  conferring  of  favours  than  to  the  respecting  of  rights.   Plun- 
der among  themselves  is  chiefly  repressed  by  the  defensive  exertions  of  the  injured 
tribe.     Strangers  are  sure  to  be  plundered,  unless  they  obtain  a  protecting  escort 
from  the  tribe  through  whose  territories  they  pass.  Some  tribes  are  in  this  particular 
more  infamous  than  others.    In  times  of  pohtical  confusion,  travelling  is  not  sde  on 
any  terms,  or  in  any  part  of  the  country.     But  their  robberies  are  never  aggravated 
by  murder.     A  man  may  be  killed  in  defence  of  his  property,  but  his  life  is  in  no 
danger  when  he  ceases  to  resist. 

The  houses  are  made  of  unbumed  brick,  one  story  high.  Their  only 
furniture  is  pieces  of  carpets  or  £slt,  for  sitting  and  sleeping  on.  Some- 
times the  room  is  surrounded  with  broad  raised  benches^  called  sopha  or  sufd.  They 
ait  cross-legged  when  at  their  ease.  Their  ordinary  employment,  when  seated,  is 
conversation ;  a  kaUoon  for  smoking,  is  passed  round  occasionally,  and  afler  a  whiff 
or  two,  is  sent  away.  They  are  not  great  smokers,  but  much  addicted  to  snuflT, 
which  thej  keep  in  round  or  oval  boxes,  formed  of  a  sort  of  nut-shell  called  balau- 
ghoon  without  a  lid,  but  having  a  hole  at  one  end  for  pouring  out  the  snufl*.  At  first 
meeting,  some  ceremonious  words,  with  solemn  gestures  are  passed,  afler  which 
they  are  quite  unrestrained  and  socials  They  delight  in  tales  of  kings,  genii,  and 
fairies*  Their  favourite  amusement  is  the  chase.  Their  dress  is  va-  |  nresi. 
rious,  partaking  of  the  Pernan  in  the  western,  and  of  the  Indian  in  the  eastern  parts 
of  the  country*  Their  mode  of  travelling  is  on  horseback,  at  a  walking  pace.  The 
women  are  carried  in  a  sort  of  hampers,  called  cudjawas,  slung  over  the  animal's 
back.  For  women  of  distinction  they  are  carried  between  two.  The  A^hans,  like 
the  other  Mahometans,  have  slaves  brought  from  Africa,  through  Arabia ;  some 
Persians,  bought  from  the  Belooches,  who  have  kidnapped  them ;  and  some  pur- 
chasjed  or  carried  off  from  their  northern  neighbours  the  Caufirs.  The  Afgh&ns  are 
not  so  frivolous  nor  so  habitually  false  as  the  Indians ;  and  are  perhaps  more  sin- 
cere, though  less  polished,  than  the  Persians.  The  attachment  which  subsists  in 
families  and  clans  is  strong  and  faithful ;  the  royal  famiUes  are  almost  the  only  ex- 
ceptions, being  frequently  scenes  of  frequent  and  sometimes  merciless  rivalry.  They 
are  proud  of  their  descent,  and  fond  of  genealogies ;  grateful  for  favours,  though 
irritable  in  cases  of  slights.  They  will  do  any  thing  that  is  wanted  of  them  with 
much  more  zeal  if  a  present  is  made  in  advance,  than  if  it  is  withheld  in  the  hope 
of  quickening  them  by  expectancy.  No  Afgh^  ever  keeps  a  shop,  or  exercises  any 
handicrafl  trade.  Prohibited  by  their  religion  from  taking  interest  for 
money,  they  are  dependent  on  resident  Hindoos  as  bankers.  Their  arti- 
ficers are  of  the  same  nation,  or  Persians  or  Taujeks.  These  are  subjected  to  some 
hardships  and  grievances  in  the  towns,  from  the  strictness  of  the  poUce,  which  is  in 
the  hands  of  the  MoUahs,  and  in  some  degree  inquisitorial.  In  summer  the  inha- 
bitants of  the  towns  rise  at  half  past,  three,  then  go  to  the  mosque  to  prayer,  the 
take  a  light  breakfast,  afler  which  they  repair  to  their  shops.    They  take  a  lunche 
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at  eleTen,  and  then  sleep  for  two  hours.  Their  great  meal  is  after  the  last  prayersr 
and  called  8hau>  mee.  The  food  of  the  common  people  is  leavened  bread,  rice, 
desh,  Tegetablesy^metimes  cheese,  and  always  a  sort  of  dried  curd  called  koroot 
One  of  their  great  amusements  arises  from  their  passion  for  pleasure  parties,  in  gar^ 
dens,  or  on  distant  rural  excursions  to  some  of  the  most  pleasing  scenery  of  the 
country^  They  have  often  singing  and  playing  in  their  houses,  and  deHffht  in  figg- 
ing cocks  and  quails.  They  have  some  forms  of  bodily  exercbe  which  uey  employ 
even  in  their  houses,  which  contribute  powerfully  to  their  muscular  vigour.  On  the 
whole,  a  degree  of  happiness  and  ease  is  enjoyed  by  the  inhabitants  of  the  towns 
which  might  appear. altogether  inconceivable  when  we  consider  the  external  circmn- 
stances  in  which  they  are  placed. 

n»  gmt.  I  The  houses  of  the  great  are  very  magnificent  and  spacious ;  sarroaod- 
ed  with  high  walls  containing  several  courts.  The  l^ls  are  supported  by  tall  wooden 
pillars,  and  Moorish  arches,  carved,  painted,  and  ornamented  with  figures  of  floweis. 
These  are  often  enUvened  with  paintings,  executed  in  Persia.  Their  dress  is  on  the 
Persian  model.-  The  place  of  honour  is  the  comer  of  the  room  at  the  end  opposite 
the  entrance,  and  there  the  master  sits.  One  side  of  the  room  is  open  to  a  gaideo 
or  court,  and  a  row  of  servants  is  drawn  up  out  of  doors^  immediately  below.  The 
scrvttMi.  I  mannera  of  the  great  are  mild  and  plain,  but  dignified.  The  servants 
are  remarkable  for  activity  and  fidelity,  and  are  often  entrusted  with  important  secrets. 
Their  masters  send  them  with  the  most  confidential  messages,  without  taking  any 
precaution,  except  that  of  providing  for  their  being  believed.  For  this  purpose  a  ring 
IS  given,  or  some  indifierent  occurrence  is  referred  to  which'  is  known  only  to  the 
master  and  the  person  to  whom  the  messenger  is  sent.  The  great  do  not  get  out  d* 
bed  till  sunrise.  They  read  and  pray  for  a^ut  an  hour,  then  break^t;  after  which 
they  repair  to  court,  where  they  transact  business.  Tlieir  amusements  are  buntiz^ 
and  hawking.  They  keep  about  them  persons  whose  profession  it  is  to  read  to  tfaem; 
the  favourite  book  being  the  Shauh  Nauroeh,  the  great  heroic  poem  of  FerdOon. 
Chess,  backgammon,  and  cards,  are  also  resorted  to.  Their  entertainments  are 
served  up  with  great  neatness,  as  well  as  magnificence.  The  servants,  however, 
smiff^the  candles  into  a  tea^cup  with  a  pair  of  scissors.  They  separate  the  joints  of 
the  meat  with  penknives,  and,  tearing  it  to  pieces  with  their  hands,  which  hare  been 
washed  immediately  before,  lay  (t  on  the  plates  before  the  guests.  The  conduct  of 
the  great  has  a  much  more  favourable  aspect  when  among  the  people  of  tteir  trB>e 
than  at  court,  where  corruption  usually  prevails. 

Thide.  I      The  exports  from  the  Afghan  country  to  India  are  principally  horses 

and  pon3rs,  furs,  shawls,  Mooltan  jchintz,  madder,  assafcBtida,  tobacco,  almonds,  |hs- 
tachio  nujis,  walnuts,  hazie-nuts,  and  fruits.  The  fruits  are  generally  dried,  but  a 
great  quantity  fresh,  being  pulled  before  they  are  ripe,  and  carefully  packed  up  in 
boxes  with  cotton.  The  imports  from  India  are  coarse  cotton  cloths,  worn  by  the 
common  people  in  every  part ;  muslins,  silk  stufis,  and  brocade,  indigo  in  great  quan- 
tities, ivory,  chalk,  bamboos,  wax,  tin,  sandal-wood,  sugar,  spices,  and  cowries.  The 
exports  to  Independent  Tartary  consist  of  articles  previously  imported  from  India,  or 
made  in  the  Indian  provinces  of  the  kingdom.  The  principal  imports  from  that  coun- 
try are  horses,  and  gold  and  silver  in  the  form  of  coin  or  of  Chinese  ingots.  Cochi- 
neal, broad  cloth,  pots,  and  hardware,  come  from  Bokhara,  being  originally  brought 
from  Russia;  also  Russian  leather,  tin  beads,  spectacles,  and  other  European  articles. 
Oormuk,  a  fine  cloth  of  camePs  wool,  cotton,  and  some  lamb  sldns,  are  ia>ported 
from  Bokhara  itself;  and  a  few  of  the  two  humped  camels  from  the  Kuzzauk  countiy. 
With  Persia,  an  interchange  of  manufactures  is  the  chief  trade ;  they  also  receive  frtMn 
that  country  quantities  of  raw  sUk,  com,  and  bullion,  and  some  Indian  chintz,  which 
is  brought  from  Coromandel  to  Abushehr  in  the  Persian  Gulf,  and  then  carried  across 
the  country  to  Afghanistan. 

Mr.  Elphinstone  gives  a  minute  delineation  of  the  characters  and  manners  of  the 
A%iiAii  tribw.  I  different  Afghan  tribes,  for  which  we  must  refer  to  his  work.     The  east- 
em  tribes  are  in  general  called  Berdooranees ;  the  most  conspicuous  among  them  is 
thai  of  the  Yoosofzyes,  who  are  remarkably -quarrelsome  both  towards  their  neigh- 
ours  and  among  themselves.    They  live  on  the  north  side  of  the  river  Caubul.    An* 
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Other  diTision  consists  of  the  tribes  of  the  Solunan  range,  the  Eheiberees,  Yizerees, 
and  others;  and  the  third  that  of  the  western  Afghans,  the  most  conspicuous  of  whom 
are  the  Dooranees  and  the  Ghiljies.  These  two  are  a  sort- of  rivals;  the  former  be- 
ing the  ruling  tribe,  and  that  to  which  the  present  king  belongs ;  the  latter  formerly 
enjoyed  that  honour,  and  under  them  the  Afghins  once  subjugated  the  whole  of  Per- 
sia* The  Ghiljies  are  ferocious  and  vindictiTO  to  their  enemies ;  while  the  Doora- 
nees are  mild  as  well  as  manly,  and  the  most  respectable  of  the  whole  Afgh&n  nation. 
Some  of  them  lead  an  agricultural  and  others  a  pastoral  life.  The  former  live  chiefly 
in  villages,  a  common  form  of  which  is  tha\  of  four  streets  leading  into  a  square  in 
the  centre.  There  is  sometimes  a  pond,  and  always  some  trees  in  this  space,  where 
the  young  men  assemble  in  the  evenings  to  pursue  their  sports,  while  the  old  men 
look  on  and  converse.  .  The  houses  are  of  brick  burned  or  unbumed,  cemented  with 
mud  mixed  with  chopt  straw.  The  roofs  are  sometimes  in  the  form  of  terraces  laid 
on  beams,  but  more  frequently  composed  of  thi'ee  or  four  low  domes  of  brick.  A 
house  generally  consists  of  only  one  apartment;  and  is  surrounded  by  a  few  out- 
houses. The  villages  are,  for  the  most  part,  close  by  the  castle  of  a  khan.  Many, 
even  of  the  agricultural  Dooranees,  live  in  tents  of  black  blankets  or  thick  felt.  The 
common  ones  are  low,  but  those  of  the  khans  are  comparatively  spacious,  and  high 
enough  to  admit  a  camel.  The  pastoral  tribes,  for  the  most  part,  lead  an  easy  and 
peacdul  life,  to  which  they  are  very  much  attached,  but  those  on  the  confines  of 
Persia  are  fierce  and  active  in  then:  border  wars. 

The  city  of  Kandahar  is  in  the  Dooranee  country.  It  is  large  and  cityoTKaB- 
populous ;  and  superior  to  most  Asiatic  cities,  having  the  advantage  of  ^'^^' 
being  built  on  a  plan,  but  not  at  all  magnificent  The  most  of  it  is  built  of  brick 
cemented  with  mud.  Its  external  appearance  is  not  remarkable.  The  greater  part 
of  its  inhabitants  are  Afghans,  which  is  not  the  ease  with  the  other  large  towns. 
The  Ghiljies  possess  the  country  situated  between  that  of  the  Dooranees  and  the 
city  of  Caubul.  It  contains  the  city  of  Ghiznee,  which  was  the  capital  of  Afgh^is- 
tan,  when  at  its  height  of  power,  and  holding  all  Persia  in  subjection.'  This  was  in 
the  beginning  of  the  last  century.  It  is  now  reduced  to  a  town  of  1500  houses,  be- 
sides suburbs  without  the  walls.  It  contains  two  lofly  minarets.  The  tomb  of  the 
great  Sultan  Mahmood  is  about  three  miles  from  the  city,  a  spacious  but  not  a  mag- 
nificent building,  covered  with  a  cupola.  The  tomb-stone  is  of  white  marble,  it  has 
some  verses  of  the  Koran  inscribed  on  it ;  and  some  Mollahs  are  still  maintained, 
"who  incessantly  read  the  Kor^n  aloud  over  the  grave.  There  are  a  few  other  anti- 
quities, one  of  the  most  usefiil  of  which  is  an  embankment  across  a  stream,  by 
means  of  which  the  city  and  the  fields  are  supplied  with  water. 

The  city  of  Caubul,  the  present  capital,  is  handsome,  but  not  exten-  |  caoboi. 
sive.     The  houses  are  of  wood ;  Mr.  Foster  praises  the  abundance  and  arrange- 
ment of  its  bazars.     On  the  top  of  a  hill,  over  the  city,  is  the  tomb  of  the  celebra- 
ted emperor  and  historian  Bauber.     The  cHmate  and  local  scenery  of  that  place  are 
delightful. 

We  now  proceed  to  give  a  short  account  of  the  dependencies  of  the 
Afghan  government.  The  only  one  which  they  possess  in  Turkestan  is 
the  town  and  district  of  Balk,  or  Bulkh,*  a  tract  which  has  the  Oxus  on  the  north,  the 
mountains  of  Hindoo  Coosh  and  Paropamisus  on  the  south,  Budukshann  oa  the 
east,  and  a  desert  on  the  west.  This  country  hes  lower  than  A%hftnistan,  the  de- 
scent firom  the  mountains  on  the  north  being  much  greater  and  more  rapid  than  on 
the  south.  The  city  of  Balkh  is  of  the  most  remote  antiquity ;  it  was  f  Baiui. 
known  to  the  Greeks  in  Alexander's  time,  under  the  name  of  Bactra.  It  had  been 
the  capital  of  Persia  at  a  much  earher  period,  being  fixed  on  as  the  royal  residence, 
by  Ky  Koosroo,  supposed  to  be  the  same  with  Cyrus  the  Great.  All  the  Asiatics 
are  impressed  with  the  idea  of  its  being  the  oldest  city  in  the  world.  It  is  now  in- 
significant, but  has  extensive  ruins.  The  surrounding  country  is  flat,  fertile,  and 
well  cultivated.  It  is  said  to  contain  360  villages,  and  is  watered  by  eighteen  canals, 
drawn  from  a  celebrated  reservoir  in  the  Paropamisan  mountains.  One  of  them  was 
reckoned  to  produce  an  annual  revenue  of  9000/.  Sterling.  The  people  of  this  dis- 
tfict  resemble  the  rest  of  the  Uzbek  Tartars,  being  unconmionly  strict  as  Sonne 
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Mahomotans,  and  regulating  their  conduct  entirely  by  the  Koran,  which  is  their  only 
rule,  both  in  private  hfe  and  in  the  administration  of  justice. 

The  Paropamlsan  range  of  mountains  is  inhabited  by  two  races,  which,  though 
subject  to  the  Afghan  goyemment,  are  not  of  Afghan  descent,  and  differ  from  them 
entirely  in  language,  appearance,  and  manners.  Their  language  is  a  dialect  of  the 
Persian.  They  seem  to  be  of  the  same  race,  but  divided  by  dtfierence  of  reUgion, 
BiiMMiitt.  I  the  £imauks  being  rigid  Sonnees,  and  the  Hazaurehs' violent  Sheeaha. 
The  governments  of  both  are  despotic,  whereas  those  of  the  Afghan  tribes  are  re- 
noarkably  the  reverse.  The  country  of  the  £imauks  is  the  farthest  west,  and  the 
least  mountainous,  but  the  hills  are  lofty  and  steep  towards  Herat«  The  £iro«iik 
chiefs  sometimes  inhabit  spacious  palaces  in  strong  castles,  where  they  maintain  Kttfe 
courts,  and  are  attended  by  splendid  retinues.  They  levy  taxes  on  dieir  tribes,  and 
keep  troops  in  their  own  pay,  and  mounted  on  their  own  horses.  The  administratioQ 
of  justice,  and  the  right  of  life  and  death  are  in  their  hands.  These  people  keep 
many  sheep,  and  rear  a  small  but  hardy  breed  of  horses.  They  eat  horse  flesh. 
In  other  respects  they  resemble  the  Afghins,  but  their  despotic  governments  give 
them  an  appearance  of  greater  order  and  quite.  In  war  they  show  a  degree  of  fero- 
city not  known  among  the  Afghins,  sometimes  throwing  their  prisoners  over  preci- 
pices, at  others  shooting  them  with  arrows,  drinking  the  wailn  blood  of  their  enemies, 
and  rubbing  it  over  their  faces  and  beards.  Two  tribes  of  Eimauks,  situated  to  the 
west  of  Herftt,  are  subject  to  Persia.  The  number  of  the  Eitnauks  may  amount  to 
400  or  450,000. 

HManrriu.  |  The  term  Hazaureh  has  been  differently  appKed.  There  is  a  subor- 
dinate tribe  of  the  Eimauks,  called  th\8  Hazaureh.  The  regiments  into  which  the 
Tartar  armies  were  divided  used  to  be  called  Hazaurehs:  but  the  Hauzreh  nation  is 
not  to  be  confbunded  with  either  of  these,  although  it  may  be  conjectured  to  have 
owed  its  origin  to  the  armies  now  mentioned,  which  were  left  to  occupy  part  of  the 
conquered  country.  T*he  country  of  the  Hazaurehs  is  more  rugged  than  that  of  the 
Eimauks.  It  is  unfavourable  to  the  culture  of  grain;  and  hence  animal  food,  includ- 
ing horse  flesh  and  the  productions  of  the  dairy,  are,  with  that  people,  more  impoit- 
ant  articles  of  diet.  They  live  in  thatched  houses,  half  sunk  in  the  slopes  of  the 
i>re«.  I  hills.     The  inhabitants  twist  rolls  of  cloth  round  their  legs,  instead  of 

stockings,  a  custom  common  to  them  with  the  Uzbeks.  The  women  wear  long 
frocks  of  woollen  stuff,  and  boots  of  soft  deer-skin  as  high  as  the  knees.  Their  cap 
sits  close  to  the  head^  and  a  slip  of  cloth  hangs  down  behind  halfway  to  the  ground. 
They  have  strong  Tartar  features,  but  their  habit  of  body  is  stouter  and  plumper  than 
that  of  the  Tartars.  The  women  are  often  handsome,  and  have  an  ascendancy  un- 
exampled in  the  neighbouring  countries.  The  wife  manages  the  house,  takes  core 
of  the  property,  does  her  share  of  the  honours,  and  is  much  consulted  in  all  her  hus- 
band's measures.  Women  are  never  beaten;  they  have  no  concealment,  but  are 
said  to  be  indifferent  in  their  character  for  chastity.  Both  sexes  spend  much  of 
their  time  in  the  house,  sitting  round  a  stove.  They  are  all  great  singers  and  players 
on  the  guitar,  and  many  of  them  poets.  Lovers  and  their  mistresses  sing  verses 
to  one  another  of  their  own  composing,  and  men  often  sit  fbr  hours  railing  at 
each  other  in  extemporaneous  satire.  Their  amusements  out  of  doors  are  hunt- 
ing, shooting  deer,  and  racing.  They  are  good  archers,  and  every  man  has  a  matcb- 
chaneter.  |  lock.  They  are  passionate,  exceedingly  fickle,  and  often  engaged  in 
broils  among  themselves ;  yet  a  merry,  conversible,  good  natured  and  hospitable  race. 
An  extreme  simplicity  prevails  among  them.  It  is  said  that  they  believe  the  king  of 
Caubul  to  be  as  high  as  the  tower  of  a  castle.  They  are  not  exempt  from  falsefa^:>d. 
They  live  in  villages  of  from  twenty  to  a  hundred  houses,  each  village  having  a  high, 
tower  for  defence,  in  which  a  sentinel  constantly  watches,  and  if  necesstoy,  soun^ 
the  kettle  drum;  when  the  sound  is  taken  from  hill  to  hill,  and  two  or  three  thousand 
TribM.  I  men  are  in  a  short  time  assembled  at  the  point  of  attack.     They  are 

divided  into  tribes,  each  of  which  has  a  Sultan,  who  lives  in  considerable  state,  and 
is  armed  with  high  powers.  They  have,  however,  some  democratic  tribes.  They 
-»««*«.        I  are  all  enthusiastical  followers  of  Ali,  hold  in  detestation  the  Afgh&ns, 

lauks,  and  Uzbeks  for  foDowing  the  sect  of  the  Sonnees,  and  insult,  if  they  do  not 
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persecute,  every  Sonnite  who  enters  their  cotmtry.  They  even  distrust  such  of  their 
own  countrymen  as  have  been  much  among  the  Afghans,  suspecting  them  of  a  degree 
of  deterioration.  They  have  little  intercourse  with  the  rest  of  ihankihd.  The  little 
trade  they  have  is  carried  on  by  barter;  sugar  and  salt  are  the  foreign  commodities 
most  in  request.  Their  country,  though  more  extensive,  is  less  peopled  than  that 
of  the  Eimauks,  and  their  number  prbbably  does  not  exceed  from  300  to  350,000 
souls.  The  country  of  the  Hazaurehs  contains  two  idols,  representing  a  man  and 
a  woman,  the  former  twenty  yards  high,  and  the  latter  fourteen.  The  man  has  a 
turban  on  his  head,  one  hand  is  held  up.  to  his  mouth,  and  the  other  across  his  breast* 
These  are  thought  to  be  relics  of  the  worship  of  Boodh,  and  resemble  the  {colossal 
statues  at  the  entrance  of  the  temples  consecrated  to  that  religion. 

Herit,  though  within  the  limits  of  the  Dooranee  country,  forms  a  dis-  |  HerAL 
tinct  government,  and  is  in  little  subjection  to  the  general  government  of  the  king- 
dom.   The  city  of  this  name  is  one  of  the  most  ancient  and  renowned  in  the  east 
It  was  formerly  called  Heri,  and  gave  its  name  to  an  extensive  province  in  the  time 
of  Alexander.     It  was  long  the  capital  of  Tamerlane's  empire.     From  his  descend- 
ants it  passed  into  the  hands  of  the  Sophi  Kings  of  Persia,  from  whom  it  was  taken 
by  the  Dooranees  in  1716 ;  it  was  taken  again  by  Nadir  Shah  in  1731,  and  retaken 
by  the  Afghan  kmg,  Ahmed  Shah,  in  1749.     It  surpasses  the  other  Afghin  cities 
in  magnificence.     It  has  a  very  spacious  and  elegant  mosque,  surrounded  by  domes 
and  minarets,  and  ornamented  with  the  shining  painted  tile  which  is  so  much  used  in 
all  the  Persian  buildings.     It  is  surrounded  by  a  broad  wet  ditch,  covers  a  great 
space,  and  contains  about  100,000  inhabitants.    Two-thirds  consist  of  ancient  inha- 
bitants who  are  all  Sheeahs,  a  tenth  Dooranees,  and  the  rest  Eimauks  and  Moguls, 
together  with  the  same  mixture  as  the  other  towns  of  the  kingdom.  The  inhabitants 
of  the  surrounding  country  are  mostly  Taujiks,  who,  like  the  rest  of  that  race,  bear 
a  very  respectable  character.     The  revenue  of  Herat  is  reckoned  at  a  million  of  ru- 
pees, one  half  of  which  is  ^plied  to  the  maintenance  of  local  troops,  and  the  pay- 
ment of  salaries,  while  the  other  passes  into  the  royal  treasury.     The  government 
is  generally  held  by  a  son  of  the  King  of  Caubul.     The  present  is  Feeroz  Oosden, 
brother  of  the  king,  a  mild  and  respectable,  though  rather  a  timid  character.     It  is 
less  subject  to  the  Afghan  kingdom  than  its  other  dependencies,  being  occasionally 
attacked  or  threatened  by  the  Persian  power,  and  obliged  to  purchase  its  peace  on 
the  condition  of  payments,  which  constitute  a  sort  of  irregular  tribute.  Mr.  Kinneir 
represents  it  as  subject  to  the  king  of  Persia,  but  the  family  to  which  the  governor 
belongs  appears  decisive  of  its  subjection  to  the  Afghans. 

The  province  of  Seistan  exhibits  a  scene  of  deplorable  degeneracy,  |  SeoiiB. 
both  in  its  physical  and  moral  character.  The  numerous  ruins  which  it  still  Contains 
testify  it  to  have  been  once  a  fertile  country,  full  of  cities  scarcely  surpassed  by  any 
in  Asia.  These  reverses  are  the  effects  of  the  perpetual  encroachments  of  the  sands 
of  the  deserts  by  which  it  is  surrounded  on  afl  sides  except  the  north,  where  it  joins 
[he  Doranee  country.  Every  wind  brings  clouds  of  a  Ught  drifting  sand,  which  de- 
stroys the  fertility  of  the  fields,  and  gradually  overwhehns  the  villages.  The  only 
^arts  which  retain  their  fertility  are  the  immediate  banks  of  the  rivers  Helmund  and 
Purra-Rood,  and  of  the  lake  of  Durra  into  which  they  flow.  This  lake  |  itthkc 
s  about  150  miles  in  circumferance.  The  water  is  not'salt,  but  brackish,  and  scarcely 
it  for  drinking.  In  the  centre  there  is  an  island  called  Copee  Zoor,  or  *'  the  hill  of 
strength,"  sometimes  the  fort  of  RoostuOi.  It  is  still  an  occasional  place  of  refuge 
or  the  inhabitants  of  the  shores.  The  miry  banks  are  occupied  by  a  rank  and  irre- 
gular vegetation  of  rushes  and  reeds,  frequented  by  herds  of  oxen  kept  by  a  set  of 
persons  who  seem  to  form  a  distinct  race.  Exterior  to  these  a  stripe  of  land  pro- 
luces  grass,  grain,  and  tamarisks.  The  rest  of  the  country  is  almost  a  desert,  pro- 
lucing  some  forage  for  camels,  and  here  and  there  a  well  for  the  wandering  Beloo- 
:he0,  to  whom  these  animals  belong.  The  original  inhabitants  of  Seistan  are 
Taujiks,  to  which  have  been  added  two  other  tribes  from  Persian  Irak,  all  of  whom 
esemble  the  Persians  in  character  and  manners.  The  Belooches  have  extended  into 
his  country,  and  are  commanded  by  Jehaun  Khan,  who  is  a  terror  to  the  caravans 
nd  to  the  neighbouring  countries.  The  lineal  descendant  of  the  ancient  chiefs 
Vol.  I — 3  M 
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Seistan,  Mulltk  Behran  Khsbiee,  assumes  the  title  and  state  of  royalty,  but  has 
scarcely  a  thousand  men  at  bis  disposal. 

^ejim^^l^  Beloochistan,  occupying  the  greatest  part  of  Mekrin,  ext^[ids  from 

somL  Afghanistan  on  the  north  to  the  Indian  ocean  on  the  south.     It  bus  Ker- 

man  in  Persia  on  the  west,  and  Sind  on  the  east  It  is  the  ancient  Oedrona,  It  is 
an  hundred  miles  long,  and  three  hundred  and  fifty  broad.  The  largest  division  be- 
longs to  the  Khan  of  Kelat,  comprehending  the  table  land,  which  is  cold,  rugged, 
and  barren,  but  resembles  the  Afghan  country,  and  the  low  parts  called  Sewestin, 
which  are  not  to  be  confounded  with  Seistan  already  described,  but  lying  on  the  south 
and  on  the  east.  These  tracts  are  hot,  and  generally  dry,  but,  round  Gundawm, 
Dauder,  and  other  towns,  well  watered  and  cultivated.  It  is  mostly  inhalnted  fay 
Juts.  The  inhabitants  of  the  table  land  are  Brahoo  Belooches,  mixed  with  Tauj&s. 
The  former  are  a  hospitable  and  honest  people,  but  deprived  of  the  advantages  of 
civiUzation,  and  have  a  general  resemblance  to  the  Afghans.  The  plains  are  inhar 
bited  by  another  race,  distinct  in  language  and  most  other  particulars,  who  are  called 
Rind.  These  are  determined  and  sanguinary  robbers.  Plunder  on  a  small  scale  is 
held  by  them  in  contempt  When  they  intend  to  make  a  chepaoj  or  foray,  they  set 
out  on  camels,  each  man  having  the  charge  often  or  twelve,  and  ride  eighty  miles  a 
day,  till  they  approach  the  destined  scene  of  operations,  lurk  in  some  unfrequented 
jungle  in  the  neighbourl\pod,  rush  out  at  midnight,  set  the  devoted  village  on  fue,  and 
kill  or  carry  off  men,  women,  children,  and  flocks.  The  captives  are  blind-folded, 
and  tied  on  camels,  tliat  they  may  never  know  the  road  back  to  their  native  spot 
Messrs., Pottinger  and  Christie,  in  a  perilous  journey  which  they  undertook  across  the 
region,  found  to  the  west  of  the  Belooches,  in  Mekrin  Proper,  Loories,  and  other 
tribes  of  a  meaner  and  more  brutal  class,  who  are  abandoned  to  every  species  of  de* 
pravity,  plunder  in  every  shape,  and  murder  in  cold  blood  on  the  slightest  resentment. 
They  scarcely  rear  any  children,  and  keep  up  their  comitiunities  chiefly  by  man- 
stealing. 

siod.  I      Lower  Sind  is  a  country  justly  compared  to  the  Delta  of  Egypt  in  all 

its  physical  characters.  The  former  capital  was  Tatta,  the  ancient  PatitUu  ;  the 
present  is  Hyderabad.  It  is  rather  barbarously  governed .  by  three  brothers  called 
Ameers,  in  the  name  of  the  Afghan  kings,  and  a  revenue  of  sixty-one  lacks  of  ru- 
pees (767,000/.)  is  raised  by  every  sort  of  extortion  and  oppression.  They  ought 
to  pay  1,500,000  rupees,  (fifteen  lacks,)  annually  to  the  king,  but  have  generidfy 
withheld  it,  unless  when  in  immediate  fear  of  the  royal  armies.  They  maintain  a  force 
of  3S,000  irregular  cavalry.  The  Sindees  are  a  handsome  race,  blacker  than  most 
of  the  people  of  India,  but  have  the  character  of  being  treacherous,  cruel,  licentious, 
and  very  tleflcient  in  intelligence. 

upper  siwL  |  Shirkarpoor,  in  Upper  Sind,  is  bounded  by  the  Indus  on  the  east,  and 
the  Beloochee  country  on  the  west  The  town  is  of  considerable  size,  surrooided 
with  a  mud  wall.  It  contains  several  wealthy  bankers ;  and  Sbirkkapooree  bankers 
are  found  in-all  the  towns  of  Afghanistan  and  Turkestan.  It  is  governed  by  a  Hi- 
kim,  who  keeps  very  few  troops,  and  pays  a  revenue  of  three  lacks  of  rupees.  The 
country  of  the  Mozaurees  to  the  north  is  inhabited  chiefly  by  Belooches.  Bahawul- 
poor  includes  for  a  certain  distance,  the  banks  of  the  Indus,  and  its  two  thbutaiies, 
the  Hydaspes  and  the  Acesines.  Above  this  is  Mooltan,  which  is  exposed  to  many 
revolutions,  being  sometimes  in  the  hands  of  the  Mahrattas,  and  recently  threatened 
by  the  Sikhs. 

CMhmete.  |  The  valley  of  Cashmere  is  surrounded  by  lofty  mountains,  which  on 
the  north  divide  it  from  little  Thibet,  from  Ladauk  on  the  east,  from  the  Punjaub  on 
the  south,  and  from  Pukhlee  on  the  west  On  the  north-west  a  branch  of  the  Spem 
(or  white)  Caufirs,  copies  in  contact  with  it  The  Cashmerians  are  a  distinct  race 
of  Hindoos,  peculiar  in  language  and  manners.  The  men  are  stout,  active,  and  in- 
dustrious, much  addicted  to  pleasure,  and  notorious  for  falsehood  and  cunning.  Tliey 
are  chiefly  Mussulmans.  In  the  year  742  of  the  Hegira,  the  Hindoo  kings  weie 
succeeded  by  a  Mahometan  djmasty.  This,  after  reigning  nearly  300  years,  was 
'\\ied  by  the  son  of  Bauber,  and  Cashmere  remained  in  the  hands  of  the  MoguK 
^  time  of  Ahmed  Shah,  when  it  was  taken  by  the  Dooranee  Afghans.     It  is 
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governed  with  a  strong  hand,  no  natives  being  allowed  the  use  of  -arms  within  the 
city.  The  administration  is  tyrannical,  and  numerous  spies  are  employed.  The  city 
of  Cashmere  is  the  largest  in  the  Afghan  dominion:^,  and  contains  from  150  to  200,000 
inhabitants.  The  gross  revenue  of  the  provinces  is  said  to  be  4,626,300  rupees  (or 
nearly  500,000/.)  The  governor  has  constantly  at  his  disposal  a  force  of  6400  horse, 
and  8200  infantry.  The  most  remarkable  production  of  Cashmere  is  its  shawls,  whicl> 
are  said  to  occupy  sixteen  thousand  looms. 

The  royal  power  is  subjected  to  greater  control  among  the  Afghans  |  Goveranent. 
than  in  most  other  Asiatic  countries,  as  the  power  of  the  Dooranee  aristocracy,  and 
the  organization  of  the  other  tribes  are  permanent;  and  notwithstanding  the  division 
into  tribes,  and  the  rivalry  which  sometimes  exists  among  them,  there  is  a  general 
sentiment  of  regard  for  the  public  interest,  and  the  honour  of  the  Afghan^  name. 
There  is  no  regular  or  well  matured  constitution,  yet  there  are  some  cstabUshcd  cus- 
toms and  practical  opinions  respecting  the  government.     There  is  no  fixed  rule  for 
the  crown  descending  to  tlie  eldest  son.     When  a  king  dies,  it  has  been  usual  for 
the  great  Dooranee  Sirdars  present  at  tlie  court,  to  meet  and  consider  which  of  his 
sons  is  to  succeed.     Their  voice  secures  the  possession  of  the  capital ;  but  the  prac- 
tice of  conferrmg  the  different  great  governments  on  the  king's  sons  generally  leads 
to  a  contest.    The  whole  of  the  royal  family,  except  those  whom  the  king  particularly 
favours,  are  closely  confined  in  the  upper  citadel  of  Caubul,  where  they  are  well 
treated.   •  Those  who  remain  at  large  are  appointed  to  the  government  of  provinces 
or  the  command  of  armies.     The  king  has  the  exclusive  privilege  of  coining,  and 
the  right  of  war  and  peace;  all  appouitments  are  in  his  gifl,  though,  in  many  cases, 
his  choice  is  confined  to  particular  families ;  of  this  description  are  the  chiefships  of 
tribes.     Some  offices  of  the  stato,  and  many  even  of  the  king's  household,  are  also 
hereditary.     He  has  the  entire  control  of  the  revenue  botli  in  collection  and  expen- 
diture, but  he  cannot  increase  the  settlement  of  the  land  revenue  fixed  by  Ahmed 
Shah,  which  is  extremely  easy.     The  only  means  by  which  he  can  increase  his  re- 
sources derived  from  the  Afghans  are  fines,  compositions  for  mihtary  service,  and 
sometimes  arbitrary  valuations  of  the  productions  of  the  land.     He  has  the  control 
of  military  levies,  and  the  command  of  the  army;  he  has  the  direction  of  religious 
afiairs,  but  has  little  room  for  interference.     His  general  poUcy  is  to  keep  the  Doo- 
ranee tribe  in  subjection  to  himself,  while  he  exalts  them  over  the  other  Afghans. 
Therefore  he  protects  the  Taujiks,  or  townsmen  not  belonging  to  the  clans,  and  all 
others  whose  power  he  can  use  to  depress  the  nobles.     His  men  are  got  from  the 
western,  and  money  chiefly  from  the  eastern  tribes.     The  Afghan  views  of  conquest 
are  directed  rather  to  the  east  than  to  the  west  of  their  present  territory.     The  riches 
af  the  Indian  provinces  are  the  chief  temptations.     They  threatened  India  of  late 
years  during  the  wars  of  Buonaparte;  and  one  object  of  the  diplomatic  intercourse 
opened  between  Great  Britain  and  Persia  was,  to  induce  the  latter  power  to  form  a 
diversion  on  the  west  in  case  of  their  attempting  to  invade  India.     The  mission  was 
attended  with  the  desired  effect  of  preventing  such  a  movement  on  the  part  of  the 
A%hans. — The  punishments  inflicted  on  oflenders  among  the  Afghans  |  PanukBicntf. 
ire  lenient,  compared  with  the  severity  of  the  Persians.     The  practice  of  maimuig 
3r  blinding  the  common  people  is  unknown.     But  the  government  oflen  resorts  to 
>erfidious  measures  to  seize  offender^,  and  employs  torture,  especially  on  the  rich, 
br  extorting  money.     The  chief  minister  is  called  Vizier- Azem,  as  in  Turkey;  he 
nanages  the  revenue,  and  controls  the  other  departments      Next  to  him  are  the 
lioonshee-Bauflhee,  or  chief  secretary,  who  manages  the  king's  correspondence ;  and 
he  Hircarrah-Baushee,  ,who  is  at  the  head  of  the  intelligence  department     The  offi- 
^rs  of  the  court  and  household  are  very  numerous,  being  formed  on  the  model  of 
W^adir  Shah's;  each  of  the  branches  belonging  to  it  is  distinguished  by  a  particular 
reas.     The  appearance  of  the  court  is  regular  and  decorous.     £ach  of  the  eighteen 
i08t  important  provinces  of  the  kingdom  is  governed  by  a  H&kim,  to  collect  Uie  re- 
enue  and  command  the  militia,  and  a  Sirdar  to  command  the  regular  troops  and  pre- 
drve  public  tranquillity.    These  act  through  the  medium  of  the  heads  of  tribes  where 
le  latter  are  powerful;  where  the  tribes  are  weak,  they  send  their  orders  directly ' 
le  heads  of  subdivisions.    The  principal  source  of  the  king's  income  is  | 
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the  land  revenue.  Some  payments  in  kind  are  appropriated  to  the  oiaiatenaBce  ^ 
the  king's  household.  .These  are  from  particular  lands.  The  real  revenue  lalk 
MDMtfyMi**  I  within  two  crores  of  rupees,  or  two  millions -sterling.  The  Dooranee 
tiMinmr  |  clans  are  obliged  to  furnish  12,000  men  as  the  condition  on  which  tbej 
hold  their  tekools^  or  rent-free  lands,  granted  them  by  Ahmed-Shah  and  Nadir.  The 
establishment  of  the  Ghollaum-Eauneh,  a  force  formed  by  Ahmed  Shah  from  the 
foreigners  found  in  the  Dooranee  country,  and  recruited  afterwards  firom  the  Taujiks 
of  Caubul,  is  upwards  of  15,000  men.  The  interest  of  these  troops  secures  their 
fidelity  to  the  king.  He  has  also  700  or  800  Shaheenchees,  or  men  mounted  on 
camels  which  carry  large  swivels.  The  troops  kept  by  the  governors  of  provinees 
can  seldom  be  employed  except  in  wars  carried  on  in  their  neighbourhood.  Another 
division  of  the  army  is  called  Karra-Nokur,  furnished  by  the  owners  of  land;  the 
numbers  vary  in  the  diffexent  localities.  Their  number  taken  together  is  less  than 
that  of  either  of  the  first  two  branches.  These  troops  are  all  cavalry,  except  a  coq» 
not  exceeding  2000,  furqished  by  the  Cohistan  of  Caubul.  There  is  a  militia  called 
EeUauree,  raised  on  extraordinary  occasions,  generally  understood  to  be  a  tenth  part 
of  the  population,  though  that  proportion  is  seldom  realised.  These  are  paid  by  the 
chiefs  of  the  tribes.  They  are  almost  all  infantry.  Compulsion  is  generally  neces- 
sary to  bring  them  out,  tiieir  pay  being  small,  except  when  the  army  is  hound  fiir 
India,  where  they  will  even  go  without  pay  in  hopes  of  plunder.  In  foreign  invasicws 
the  people  may  be  raised  en  masse;  Uiis  is  cdled  ooloosee  from  oolooSy  the  A%han 
term  for  a  tribe.  The  regular  troops  are  almost  all  cavalry.  The  horses  belong  to 
the  men,  except  those  on  which  500  personal  servants  of  the  king  are  mounted. .  A 
Persian  sword  and  a  matchlock  are  the  usual  arms.  They  are  unacquainted  with 
regular  tactics,  although  expert  in  the  use  of  arms  and  the  management  of  their  horses; 
and,  were  it  not  for  the  nature  of  their  country,  they  would  make  a  very  indificre&t 
resistance  to  a  regular  army,  though  their  courage  is  respectable,  and  theur  militaij 
habits  are  kept  in  exercise  by  the  unsettled  state  of  their  political  society. 
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INDEPENDENT  TARTARY. 


Compvlunding  Great  Bnkharia,  Kowaresmiay  Tuttomania,  Turkesian^  and  ike 

Kirguis  country. 

The  countries  lying  to  the  east  of  the  Caspian  Sea,  which  are  watered  by  the 
Oxus  and  the  laxartes,  went  under  the  name  of  Asiatic  Scjrthia  among  the  Gredo. 
It  is  possible,  and  even  probable,  that  the  true  Scythians  of  Europe,  the  Finnisii 
tribes  of  which  we  shall  speak  in  their  proper  place,  occupied  this  country  at  a  veij 
TheSeytiikM  I  remote  epoch ;  but  the  nations  known  in  history  as  inhabitants  of  Scjihia 
^^^^  I  in  Asia  appear  to  have  had  one  common  origin  with  the  modem  Tartars 
or  Tatars.  The  Tartar  names  of  rivers,  of  mountains,  and  of  provnroes,*  are  re- 
cognised in  the  midst  of  the  Persian  names  introduced  into  Grecian  geography  since 
the  time  of  Alexander,  and  no  trace  of  the  Finnish  Icmguages  is  to  be  discovered 
among  them.  Besides,  no  history  from  the  age  of  Alexander  down  to  the  fourth  or 
fifUi  century  gives  any  certain  account  of  a  great  migration  of  people,  that  couU 
have  brought  new  colonies  into  these  countries. 

But  warlike  and  nomade  tribes  must  often  have  changed  their  degree  of  cx>Dse- 
quence,  their  name,  and  their  situation.     Between  the  second  and  fourth  centuries, 

•  Khowarezm,  Chomama^  (Ptol.,  Strab.)  Kbarizin,  CAflrafm«i,(Hefod.)  Uzes,  Utii,  (llextKl) 
UUih  (Strab.)  Tokharestan,  Tochari,  Sakita,  (d'Anville.)  Saca,    Turks,  Turcot,  (Homp.  Mel.) 
\hon,  Zonut,  (Plin.)  Sihoun,  Silij9,  (Plin.)  Mus-Tag,  Imauf,  etc. 
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the  SacflB  and  MassagetsB  disappeared  from  the  map.  Persia  and  Byzantium  became 
acquainted  with  the  formidable  names  of  the  Turks  of  Transoxiana,  and  the  White 
Hunsy  or  Ephthahtes.  But  these  last,  so  named  because  they  lived  upon  the  Oxus, 
called  in  Persian  Aptelahy  were  probably  Turks,  and  perhaps  the  very  same  as  the 
Uzes  or  Uzbecks,  who  after  many  revolutions,  became  ultimate  masters  of  Great 
Bukharia.  The  Tu^,  whose  capital  at  onetime  was  Taraz,  and  Thetneieat 
afterwards  Otrar,  gave  the  ^ame  of  Turkestan  to  a  great  extent  of  coun-  '*'"'* 
try.  All  the  nations  whom  we  denominate  Tartars,  acknowledge  the  appellation  of 
Turics  as  belonging  to  them  in  common.*  It  occurs  in  Pomponius  Mela  and  in  Pliny ; 
and  there  is  no  reason  why  we  should  erase  it  from  their  works.f  If  it  is  retained, 
its  antiquity  is  at  least  anterior  to  the  age  of  diese  compilers.  This  celebrated  name 
has  found  its  way  into  the  aagae  of  the  Icelanderd,;^  which  seem  to  indicate  some 
ancient  connection  between  the  Goths  and  Turkish  nations ;  traces  of  such  a  con- 
nection being  at  the  same  time  found  in  their  languages. 

It  was  not  till  the  twelfth  century  that  the  name  of  Tartars,  or  more 
correctly  Tatars,  became  famous  in  Europe.  Abul-Ghazi  affirms  that 
there  was  among  the  Turkish  hordes  a  tribe  called  Tatars,  and  he  speaks  of  them 
as  forming  one  considerable  division  of  the  great  Turkish  nation.  He  says,  again, 
that  the  Tatars  were  divided  into  several  tribes ;  and  that  one  of  them  maintained 
some  bloody  wars  with  the  Chinese  ;  an  account  which  tsorresponds  with  the  Chi- 
nese annals.§  Some,  however,  consider  the  name  Tatar  as  unknown  to  the  Turkish 
nations,  and  as  having  been  given  to  them  by  the  Chinese ;  it  appears  that  tlie  latter 
gave  the  name  of  Taia  to  the  nomade  nations  of  central  A8ia.||  Another  opinion  is 
maintained  and  some  arguments  offered  in  proof  of  it  by  Mr.  Stephen  Quatrcmere, 
that  the  Tatars  were  a  Mongol,  and  not  a  Turkish  tribe. 

Whatever  the  case  may  be,  the  name  of  Tatars,  changed  into  Tar-     ^^^^'^ 


TbeTklanofr 
Tuttn. 


Turun. 


tars  notwithstanding  the  remonstrances  of  the  leamed,ir  had  so  much 
fame  in  the  fourteenth,  fifteenth,  and  sixteenth  ceiituries,  that  it  invaded  the  whole 
of  central  and  northern  Asia.  It  absorbed  that  of 'the  Mongols,  although  the  latter 
held  the  Tartars  in  subjection.  The  cause  of  this  fact  may  perhaps  be  found  even 
in  the  victories  of  Genghis  Khan.  The  Tartars  subjugated  by  him  were  enlisted  in 
his  armies,  and  in  those  of  his  successors.  They  greaUy  exceeded  in  number  those 
who  were  the  original  subjects  and  countrymen  of  these  princes,  and,  in  the  end, 
caused  the  name  of  the  Mongob,  their  conquerors,  to  be  forgotten.  This  view  of 
the  subject  is  confirmed  by  the  adoption  of  the  Tatar  language  in  all  the  countries 
conquered  by  the  Genghissides;  the  inhabitants  of  such  countries  having  previously 
used  particular  idioms  which  were  neither  Mongol  nor  Tatar.  That  preference  of 
Ihe  Tatar  to  the  Mongol  would  not  have  been  general  and  constant,  had  not  the 
Tartar  nation  been  much  more  numerous  than  the  other  whose  miUtary  glories  it 
shared. 

The  Tartars  differ  as  much  from  the  Mongols  in  their  features,  phy- 
sical constitution,  and  language,  as  the  Moors  do  from  the  negroes.  A 
slender  figure,  a  European  visage,  though  somewhat  yellow  in  complex- 
ion, curled  hair,  and  a  long  beard,  distinguish  the  Tartar  from  the  squat,  shapeless 
monster,  with  flat  nose,  prominent  cheeks,  almost  beardless  chin,  and  lank  hair,  who 
inhabits  the  deserts  of  Mongolia.  The  countries  of  these  two  races  of  men  con- 
stitute two  distinct  physical  regions.  The  Mongols,  of  whom  the  Kalmuka  are  a 
branch,  occupy  all  the  central  plateau  from  lake  Palcati  and  the  Beloor  mountains 
to  the  great  wall  of  China,  and  to  the  Siolki  mountains  which  separate  them  from 
the  Mantchoos,.  a  tribe  of  the  great  race  of  the  Tougooses.  The  Tartars  are  the 
possessors  of  that  extensive  country  which  lies  between  the  Beloor  mountains  on  the 


*  Rytschkow,  Orenburgskaia  Topograpbia,  t  L  ch.  1.  Fiicber,  Qucstionea  Fetropolitanx,  p. 
58.     D'Anviile,  M£m.  de  I'Acad.  des  Inscriptions,  t.  lii.  p.  201. 
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etc. 

Mogol«»  V'  ^' 
I  Visdelou,  Dibliotb.  Orient,  p.  147." 
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one  side,  and  the  lake  Aral  aoH  the  Caspian  Sea  on  the  other,  and  which  may  be 
called  either  Tartarj  or  Turkestan. 

The  Tartars  have  indeed  inhabited,  and  even  reigned  over  Little  Bukharia ;  hot 
there  they  have  been  subdued  by  the  Kalmuks.  On  the  other  side,  the  Tartars  once 
had  possession  of  the  khemaU  of  ;St6tr,  or  kingdoms  of  Siberia,  called  also  Tun, 
Kasan,  Astrakan,  and  the  Crimea;  but  these  four  states  have  fallen  under  the  Rus- 
sian dominion.  A  number  of  Tartars  remain  in  these  cojmtries;  some  on  the  Tobol 
and  the  Irtysh,  as  far  as  the  river  Yenisei;  others  in  the  neighbourhood  of  Kasan. 
A  small  number  Uve  in  the  Crimea,  and  some  tribes  have  taken  refuge  in  Caucasus, 
where  they  settle  round  those  posts  which  are  protected  by  the  Russian  arms  froB 
the  lawlessness  of  the  native  mountaineers.  Tartary  is  thus  very  extensive  in  an 
ethnographic  sense,  as  denoting  the  country  inhabited  by  Tartars.  But  the  inde- 
pendent Tartar  nations  are  confined  within  narrower  limits.  They  occupy  only  tiit 
physical  region  bounded  on  the  north  by  the  Algydim-Shalo  rnouiibiins,  or  the  course 
of  the  Irtysh;  on  the  west  by  the  course  of  the  Ural  and  the  Caspian  Sea;  on  the 
south  by  Khorasan  and  the  mountains  of  Gaoor  or  Paropamisus,  and  on  tho  cast  1^ 
the  chain  of  Beloor. 

On  the  north,  the  steppe  of  Issam  and  the  river  Taik,  or  Ural,  sepa- 
rate Tartary  fVom  Russia.  The  Beloor  mountains  are  its  barrier  on  the 
side  of  China.  On  the  west  the  Caspian  Sea  furnishes  a  natural  frontier;  on  the 
south  it  has  no  similar  barrier  to  secure  it  from  the  invasions  of  the  Afghai^  as  that 
power  is  in  possession  of  the  city  and  territory  of  Balk.  StiU  Tartary,  geographi- 
cally considered,  must  be  extended  on  the  south  to  the  Hindoo  Coosh  mountams, 
which  separate  it  from  Afghanistan. 

This  country,  without  including  the  steppe  of  Issim  which  is  claimed  by  the  Rus- 
sians, has  more  than  460,000  square  miles  of  surface ;  though  it  probably  <ioes  not 
support  six  millions  of  inhabitants. 

The  leading  divisions  are,  on  the  north,  the  country  of  the  Kirguis,  with  the 
districts  of  the  Karakalpaks  anJ  of  the  Aralians,  and  the  states  of  Tashkent  and 
Turkestan;  on  the  west  Khowaresmia,  with  the  country  of  the  Turcomans  or 
Truchmenes;  on  the  south-east  Great  Bukharia,  with  Ferguana  and  the  countries 
of  Sogd,  Osrushna,  and  others. 

Harare  of  the  I  Tartary,  as  now  defined,  may  be  regarded  as  the  western  declivity  of 
*^^^'>^'  I  the  great  plateau  of  centraJ  Asia.  It  is  a  series  of  basins,  all  of  which 
terminate  in  the  Caspian  Sea  and  the  lake  Aral.  A  great  part  of  this  country  most 
have  very  little  elevation ;  but  it  is  hemmed  in  by  mountains .  on  the  south,  on  the 
Mmmcaim.  I  east,  and  partly  on  the  north.  The  principal  mountains  on  the  east  aie 
Bdooc  I  those  of  Beloor,  or  Beloot^Tag,  which  constitute  a  great  chain,  cov^^ 

with  perpetual  snow.  On  the  north-east  this  chain  is  continued  in  the  Alak,  caHed 
Aidu  I  also  Alak-oola,  a  term  which  signifies  in  the  Kirguis  language  ''  The 

Speckled  Mountains,"  forming  the  northern  boundary  of  Little  Bucharia,  and  joining 
the  great  Bogdo,  asserted  by  the  Mongols  and  Tartars  to  be  the  highest  momtain 
of  central  Asia.  The  Alak  mountains  are  also  named  Musart,  acceding  to  Pallas, 
and  contain  glaciers.  On  the  south  Great  Bukharia  is  bounded  by  £e  Hindoo 
Coosh,  and  the  mountains  of  Gaoor,  which  are  merely  an  extension  of  the  (onner; 
at  least  we  know  of  no  interruption,  except  a  narrow  gorge  on  the  south  of  the 
Anderab.  All  the  east  part  of  the  basin  of  the  Gihon  is  surrounded  and  filled  with 
mountains,  from  which  die  river  issues  a  little  way  firom  the  city  of  Termed;  the 
defile  is  not  more  than  a  hundred  paces  wide,  and  the  subUme  horrors  of  the  place 
Ddiietof  are  well  expressed  by  the  Persian  name  given  to  it,  Djani-Sheer,  which 

^^^^'  means  "the  Lion's  throat."*  Immediately  after  this  the  sandy  plains 
commence.  Between  the  basins  of  the  Gihon  and  of  the  Sihon,  or  Sjrr-Daria,  tiw 
Ak.TMk  I  chain  of  Ak-Tau,  or  "the  white  mountain,"  is  extended,  b^ng  a  braadi 
detached  from  the  Beloor.  The  Kisik-Tag,  or  "little  mountain,"  which  rises  in 
the  Kirguis  country,  is  probably  the  extremity  of  a  branch  sent  in  this  direction  from 
the  great  Altaic  chain.  The  Ural  chain  terminates  between  the  sources  of  (he  Tobol 

•  Usdgi.Kbalfab,  p<  884^  MS.  tnmalatioo. 
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and  the  Russian  post  of  Orskaia.  From  that  point  it  gives  off  two  chains  of  elevated 
land;  one  to  the  east,  which,  traversing  the  steppe  of  the  Ktrguis,  is  known  by  the 
Kii^isian  name  Ula-Tau,  or  *4he  Great  mountains,"  as  far  as  the  river  |  vk'Ti*. 
Ishim,  and  from  Ishim  to  Irtysh  is  called  in  Russian  Alginski,  and  in  Kalmuk  Algy* 
dim-Shalo.  Another  chain,  also  of  moderate  height,  takes  a  direction,  under  &e 
name  of  Moguldshar,  towards  the  lake  Aral,  passing  between  it  and  the  Caspian 
Sea,  and  is  supposed  to  be  continued,  under  the  name  of  the  mountains  of  Mangislak 
or  Turcomania,  as  far  as  Ehorasan. 

A  full  half  of  Tartaiy  is  occupied  with  immense  steppes  or  desert 
plains.  These  are  chiefly  the  Kirguis  country.  There  is  one  desert  to 
the  north  of  Great  Bukharia,  and  another  to  the  west  Khowaresm  is  encircled 
with  deserts  on  all  sides.  The  eastern  shores  of  the  Caspian  Sea  present  nothing 
but  a  long  and  gloomy  chain  of  arid  downs  and  rocks.  The  whole  flat  country 
comprehended  between  the  bottoms  of  the  mountains  and  the  valleys  in  which  the 
rivers  flow  seems  condemned  to  aridity  and  barrenness. 

Independent  Tartary  is  ^watered  by  two  large  rivers,  the  Amoo  and  |  RWen. 
Syr.     To  each  of.  those  names,  the  termination  dorta,  the  Tartar  term  for  a  river, 
tfl  subjoined,    The  oriental  geographers  call  the  Amoo,  Gihon,  and  the  Syr,  Sihon. 

The  Amoo  takes  its  rise  in  the  Beloor  mountains,  about  200  miles  to  |  Tbe  Amoo. 
the  north-east  of  Badakshan.  At  first  it  has  the  name  of  Harrat.  After  receiving 
A  great  number  of  rivers  from  Ak-Tau,  along  the  north  side  of  which  it  flows,  and 
from  Hindoo  Coosh,  which  it  leaves  on  the  south,  it  descends  near  Termed  into  the 
plains.  Its  water,  augmented  by  the  addition  of  the  Debar,  or  river  of  Balk,  and 
many  small  rivers  proceeding  from  the  mountains  of  Gaoor,  take  a  north-west  direc- 
tion, and  fall  into  the  sea  of  Aral,  which  appears  to  have  been  at  every  epoch  its 
principal  termination.  The  course  of  this  river  is  longer  than  that  of  the  Tigris, 
being  in  all  probability  not  less  than  886  or  900  miles.  It  abounds  with  many  kinds 
of  fish.  Of  the  tributary  rivers,  the  three  principal  are  the  Sogd,  or  the  river  of 
Samarcand,  (he  Mar-gab,  which,  however,  according  to  some,  loses  itself  in  a  lake 
ivhich  does  not  communicate  with  the  Amoo,  and,  near  its  mouth  theKisil-  Dariah,  ro 
Red  Ri/oer^  the  longest  and  most  considerable,  and  which  besides  sends  ofi*  a  distinct 
branch  running  separately  into  the  lake  Aral. 

The  Syr  or  river  of  Sash,  rises  in  like  manner  in  the  Beloor  moun- 
tains, and  afler  a  course  of  550  miles  falls  into  the  Aral  at  its  eastern 
Bide.  Ibn  Haukal  calls  this  river  the  Shaje  or  Shash.  Its  first  source  is  the 
river  Narin,  wluch  arises  on  the  south  of  the  lake  Tuseul,  in  the  Alak  chain,  at 
the  place  of  its  junction  with  the  Beloor,  not  far  from  the  sources  of  the  river 
Talas.  At  Otrar  it  receives  the  Taras,  which  some  consider  as  identical  with  the 
Talas,  while  others  are  of  opinion  that  the  latter  as  well  as  the  Zouy,  are  two 
aeparate  streams,  which  terminate  in  a  small  lake,  or  are  lost  in  the  sand.  The 
Syr,  in  the  remainder  of  its  course,^  traverses  the  desert  of  Bumik.  It  is  possible 
ihmt  by  means  of  a  number  of  small  lakes  and  marshes  it  may  have  a  sort  of  com- 
munication with  the  Sarasoo,  a  river  which  crosses  the  Kirguis  country.  In  that 
country  the  rivers  Irghiz  and  Tufgai  also  flow,  and  lose  themselves  in  a  lake 
situated  to  the  north  of  the  lake  Aral.  Several  of  these  lakes  and  rivers,  now  for- 
gotten and  unknown,  possessed  at  one  time  a  celebrity  from  being  the  scene  of 
the  victories  of  Genghis  Khan  and  his  successors,  when  these  conquerors  directed 
the  progress  of  their  arms  to  the  north  of  the  Caspian,  and  laid  the  great  part  of 
£uropeaa  Russia  at  their  feet 

The  largest  lake  of  these  countries  is  that  called  the  lake  or  sea  of  |  Ldn«r  Ani. 
Aral,  f.  e.  &e  '^  Sea  of  Eagles,"  and  among  the  writers  of  the  east,  the  lake  of  Kho- 
waresm and  the  lake  of  Oghooz.  Its  waters  having  but  little  saline  impregnation, 
it  contains,  like  the  Caspian  Sea,  stui^eons  and  seats.  If  this  lake  was  ever  united 
wkh  the  Caspian  Sea,  it  could  only  be  by  a  very  narrow  strait,  since  the  plains  which 
lie  between  Uiem  are  certainly  very  high,  and,  according  to  some,  the  intervening 
land  eonsists  of  lofty  mountains.  The  eastern  shores  of  this  lake  arc  flat  and 
marshy. 

The  other  lakes  of  Tartary  are  of  no  considerable  extent,  and  gene- 1  stkiika 
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rallj  remarkable  for  their  saline  nature.  Through  the  whole  of  the  steppe  of  Kirgakf 
such  lakes  are  of  frcauent  occurrence,  and  all  the  country  situated  between  the  lake 
of  Aral  and  the  Caspian  Sea  has  an  infinite  number  of  brackish  marshes.  This  sort 
of  lakes  has  been  already  considered  with  a  reference  to  the  general  laws  of  phy«^ 
cal  geography.*  It  is  raUier  singular  that  the  mountainous  r^ons  in  which  the  Oxns 
and  laxartes  take  their  rise,  do  not,' like  Upper  Siberia,  present  a  collection  <^  lakes, 
generally  so  common  in  the  neighbourhood  of  great  mountain  chains. 
cuaaM.  I  The  cUmate  of  Tartary  seems,  in  general,  to  be  healthy.  The  heat 
oven  in  the  southern  parts  is  moderated  by  the  neighbourhood  of  the  mountains,  the 
summits  of  which  are  covered  with  eternal  snow,  and,  though  lymg  in  the  parallel  of 
Spain,  Greece,  and  Asiatic  Turkey,  the  summers  are  rendered  cool  by  the  proximify 
of  the  deserts  of  Siberia,  and  of  the  Alps  of  Thibet  To  the  north  of  the  Syr  the 
winters  are  sometimes  very  severe.  Sherefiedyn  has  left  us  a  dreadful  description  of 
that  which  the  army  of  Tamerlane  encountered,  when  collected  on  the  banks  of  that 
wiaien.  |  nvcr,  to  march  against  China.  Some  lost  their  noses  and  ears  ;  the 
feet  and  hands  of  others  dropt  off;  the  heavens  were  in  one  cloud,  and  tl^e  sufaoe 
of  the  earth  was  one  extended  mass  of  snow.| 

pndaetioiM.  |  To  a  travelling  naturalist  Tartary  would  probably  present  the  same 
variety  of  productions  and  of  local  situations  as  the  Caucasian  region.  In  one  place, 
the  surface  of  the  earth  stretches  out  in  plains  which  present  no  visible  boundaiy, 
covered  either  with  coarse  bent,  or  with  an  inundation  of  moving  sand.  In  another 
place,  it  is  intersected  with  numberless  rivers,  diversified  with  smiling  hills,  and 
bounded  by  steep  mountains.  Wood  is  in  general  scarce,  as  it  is  in  eastern  Persia, 
though  it  is  possible  that  there  may  be  unknown  forests  on  the  sides  of  the  Beloor. 
On  the  margins  of  the  rivers  the  fertihty  of  the  soil  arrests  attention,  the  grara  ex- 
ceeding in  some  places  the  height  of  a  man.  In  some  cantons,  rice  and  other 
species  of  grain  are  cultivated  with  much  industry  and  success.  In  better  hands 
these  countries  might  make  a  flourishing  figure.  In  Bukharia,  the  vine  and  other 
fruits  of  the  south  of  £urope  succeed.  It  appears  that  the  mountains  of  the  south- 
east, the  Beloor  and  Hindoo  Coosh,  contain  gold,  silver,  lapis-lasuU,  and  a  peculiar 
ifincfaii.  I  production^  the  balais  ruby,  a  crystal  of  a  pale  rose  coknir.  It  has  its 
name  from  a  canton  called  Balascia,  the  position  of  which  is  not  well  ascertained.^ 
In  the  tenth  century,  before  the  industry  of  the  natives  was  paralysed  by  a  long 
series  of  oppression,  sal-ammoniac,  vitriol,  iron^  copper,  lead,  gold,  and  turquoises, 
were  procured  from  Ferguana,  a  canton  situated  near  the  sources  of  the  Syr-Daria. 
Mines  of  mercury  have  been  since  discovered.  In  the  mountain  of  Zarka  th^e 
were  also  springs  of  naphtha  and  bitumen,  and  a  stone  which  "  flames  and  boms," 
which  must  be  mineral  coal.§  Countries  which  are  better  known  will  be  studied 
more  in  detail.  But  we  may  mention  here  the  general  observation,  that, 
according  to  Strabo  whose  knowledge  extended  no  farther  than  the  lax- 
artes, the  Scythians  of  these  countries  were  in  want  of  iron  and  silver,  but  pos- 
sessed copper  and  gold  in  abundance.  These  two  metals  are  easily  worked.  The 
ancient  mining  operations  in  the  Altai  and  the  Ural  mountains,  ascribed  to  the  Igoors 
and  to  the  Fins,  were  likewise  directed  to  the  obtaining  of  gold  and  of  copper. 
CovntrroTUM  We  shall  begin  our  topographical  survey  of  Tartary  in  the  northern 
^^fi'^  part.     It  is  on  this  side  that  a  traveller  could  find  means  most  readily  to 

enter,  along  with  a  Russian  caravan  from  Orenburg,  this  country,  which  has  been 
much  neglected  by  modem  travellers.  The  frontiers  between  these  nomades  and  theff 
neighbours  the  Russians  and  Chinese,  are  not  determined  in  a  precise  manner.  Hie 
smtdl  Eiiguisian  horde  Uves  between  the  Tafk,  the  sea  of  Aral,  and  the  environs  of 
Orenburg.  The  middle  horde  of  the  same  people  wanders  along  the  north  side  of 
the  Aral  lake,  as  far  as  the  river  Saras  on  the  south-east  They  oflen  pilch  dieir 
tents  beyond  the  Algydim-Shalo  mountains  in  the  steppe  of  Issim.  The  Russians 
in  their  maps  include  all  this  space  within  the  limits  of  their  own  enq>ire,  though 
their  sovereignty  is  merely  nominal.    The  great  horde  extends  to  the  south-east  of 

•  Vol.  1.  p.  311, 312. 

t  Shepeffcdyii,  Hist,  de  Timar-Beg,  Hv.  vi.  chap.  29. 
^<»«o  PaoIo.  §  iiadgi-KbaUab,  p.  866.    MS.  tnndatioii. 
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the  lake  of  Anu,  over  the  amairy  watered  by  the  Sarasoo  and  the  Syr^  as  far  aa  the 
city  of  Tashkuit,  perhaps  as  far  as  Ferguana.  • 

It  18  from  the  Biilitarj  expeditions  of  the  Russians  that  the  slight 
knowledge  which  we  possess  of  this  country  has  been  obtained.  It 
seems  to  present,  in  general,  a  mere  successicm  of  sandy  downs,  and  mountains  in- 
terspersed with  hills  of  a  clayey  texture,  divided  by  vast  plains  of  sand,  where,  a 
number  of  rivers  lose  themselves  in  the  sand,  or  in  salt  lakes.  The  mountains  of 
Ulu-Tan  begin  with  hills  of  argillaceous  schistus,  and  sandrstone.  We  then  pass 
different  ranges  of  lime-stone  rock,  and  in  some  places  granite.  Blocks  of  jasper, 
and  milk-coloured  quarts  are  met  with,  together  with  various  indications  of  copper, 
silver,  lead,  and  false  topaz.*  One  insulated  mountain  is  composed  of  an  indifferent 
ore  of  magnetic  iron,  another  of  talc.  The  Algynski  mountains  are  of  the  same 
materials,  and  have  on  the  south  a  range  of  hills  consisting  of  g3rp8um. 

During  winter  a  very  sti^ng  north-wind  prevails,  accompanied  with  |  cBnute. 
snow.     The  cold  attending  it  is  extreme,  and  the  violent  whirlwinds  raise  columns  of 
dust  to  a  height  of  thirty  feet.     The  snow,  however,  hea  a  very  short  time,  especially 
near  the  shores  of  the  Caspian  Sea*! 

The  sahlake  of  Indersk,  near  the  riVer  Ural^or  Yaik,  forms,  accordingto 
the  account  of  Professor  Pallas,  a  sort  of  natural  curiosity.|  It  is  a  sheet 
of  water  fifty  miles  in  circumference,  so  impregnated  with  salt  as  to  give  the  surface 
a  white  colour.  Salt  springs  are  continually  adding  to  its  contents.  Stormy  winds 
arise  hero,  which  are  impregnated  with  saUne  particles.  The  banks  present  a  sm> 
prising  mixtore  of  clay^and  marly  strata,  oyster  shells,  crystals  of  alum,  and  of  sul- 
phur. » 

Ssdine  plants  predominate  in  this  barren  country ;  yet  along  the  rivers  |  vcgecfetkn. 
there  are  diftrent  species  of  trees.  Some  of  the  valleys  or  low  grounds  are  very 
agreeable  in  summer.  Without  extended  pastures  the  Kirguisians  could  not  support 
so  many  horses,  camels,  black  cattle,  sheep^  and  goats,  as  we  know  them  to  posses^ 
Pallas  was  informed  that  some  individuals  of  the  middle  horde  had  10,000  horses, 
300  camels,  300  or  400  sheep,  and  more  than  2000  goats.  Their  dremedaries, 
which  they  shear  annually  like  sheep,  fiunish  a  large  quantity  of  woolly  hair,  which 
is  purchased  by  the  Russians  and  Buckharians.  Their  ordinary  food  is  mutton  of 
the  flat-tailed  breed.  Then*  lamb  is  so  delicate  as  to  be  sent  by  way  of  Orenburg 
to  Petersburgh  for  the  tables  of  die  palaces.  The  stef^ies  furnish  plenty  of  game, 
wolves,  foxes,  badgers,  ermmes,  weasels,  and  marmots.  In  the  mountains  of  the 
south  and  east,  there  are  wild  sheep,  the  yak,  or  Thibet  ox,  chamois,  ja«.kals ;  also 
a  species  of  animals  which  has  been  taken  for  tigers ;  knlans  or  wild  I  wHd  aniMifc 
asses,  the  saiga  antelope,  and  the  takia,  or  wild  hor8e.§  The  Kirguisians  have 
trained  for  hunting  the  species  of  eagle  called  in  Russia  berkuiy  the  '^  aigle  dor6"  of 
Pallas.  Their  vast  marshes  swarm  with  geese,  ducks,  and  other  aquatic  birds. 
There  are  white  serpents  more  than  six  feet  long,  which  have  frightened  the  Russian 
troops,  though  the  natives  say  that  they  are  perfectly  harmless.  They  are  much 
afraid  of  a  species  of  venomous  spider,  black  and  hairy,  with  eight  eyes,  and  as  large 
as  a  walnut.  II 

The  Kirguisians  have  Tartar  features,  flat  noses,  and  small  eyes,  but 
not  oblique  like  those  of  the  Mongols  and  Chinese.  Their  Uves  being 
frugal  and  peaceful,  they  enjoy  a  long  and  healthy  old  age.  Their  common  diseases 
are  intermittent  fevers,  colds,  and  asthma.  The  venereal  disease  .prevails  among 
them  ;  but  the  small-pox  is  what  they  most  of  all  dread.  IT 

The  language  of  the  Kirguisians  is  a  dialect  of  the  Tartar,  which  the  other  Tar- 
tars perfectly  understand  ;  but  their  pronunciation  is  harsh,  and  they  are  fond  of  the 
allegorical  style.     The  hereditary  princes  of  the. Kirguisians  have  but  j  Pontteai  state. 

*  NichdM  Rytichkow'i  Account  of  s  RuMian  Expedition,  ui  Bosching't  Magas.  Geogpr.  vii. 
430,  451.     Bardanes,  quoted  in  Georgi,  i.  157,  &c. 
t  Pallas,  i.  618,  4to.  N.  Bytschkow's  Topography  of  Orenburg,  in  Busching'a  Mag.  vi. 
i  Pallasy  1.  p.  630,  &c. 

4  Bardanea.  N.  Kytschkow,  1.  c.  Pallas,  Neue  nord.  Beytraege,  ii.  0.  , 

I  N.  kyiachkow.  Mag.  Geogr.  vii.  84  and  viii.  461.  ^  Pallas,  t.  p.  630. 
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little  power,  every  thing  being  decided  in  general  asBemUies.  According  to  tlia 
most  modem  accounts,  the  siftali  and  middle  hordes  swear  fidelity  to  the  Kmpent 
of  Russia  by  deputies,  but  they  do  not  acknowledge  themselyes  his  subjects,  nor 
pay  him  any  tribute  ;*  Russia,  on  the  contrary,  gives  them  annual  presents.  The 
caravans  firtMn  Bukharia,  Khiwa,  and  Tashkent,  pay  a  duty  for  passing  through  their 
territory,  and  under  their  escort. 

nvidMkM.  I  The  middle  and  little  hordes  are  reckoned  to  contain  30,000  families 
each*  If  we  suppose  the  great  horde  to  contain  60,000,  the  population  of  this  wide 
region  maybe  estimated  at  1,200,000  souls. 

Muaan,  hit,  |  Depressed  by  no  despotic  yoke,  and  abundantly  provided  with  the 
necessaries  of  life,  the  Rirguisians  are  much  happier  than  is  generally  supposed 
They  live  on  the  flesh  of  their  sheep,  and  the  mUk  of  their  cattle.  Armed  with 
lances  end  matchlocks,  they  pillage  all  the  neighbouring  countries.  They  are  not 
blood-thirsty,  but  they  employ  in  their  marauding  excursions  an  address  which  gives 
no  small  trouble  to  the  Russian  garrisons.  They  delight  in  carrying  off  the  Kaknok 
women,  because  they  have  the  reputation  of  preserving  their  youthful  attractions  to 
an  advanced  period  of  hfe.  Though  inde&tigable  marauders,  they  Uve  on  the  most 
friendly  terms  with  one  another.  They  keep  in  their  service  slaves  whom  they  have 
carried  ofi*  from  their  neighbours.  They  wear  the  Tartar  dress,  with  wide  draweis 
and  long  pointed  boots;  their  heads  are  shaved,  and  covered  with  conical  caps.  The 
trappings  of  their  horses  are  richly  ornamented.  The  women  dress  their  heads  with 
heron's  necks  so  placed  as  to  have  the  appearance  of  horns.  Valorous  and  fero- 
cious horsemen,  the  Kirguisians  are  fond  of  games,  exercises,  and  horse-racing.  At 
the  funerals  of  the  -rich,  horse-races  are  held,  and  the  heii  distributes  slaves,  camels, 
horses,  magnificent  harness,  and  other  prizes  among  the  victors.  They  cross  die 
rivers  on  bridges  formed  of  rush-mats  rolled  togetlier,  and  joined  by  two  tight  ropes. 
Their  white  gun-powder,  the  process  for  making  which  they  keep  secret,  is  a  subject 
deserving  of  further  investigation.! 

■npcntkioo.  |  About  the  beginning  of  the  seventeenth  century  this  people,  fonneriy 
Shamanians,  was  converted  by  the  preaching  of  the  priests  of  Turkestan,  and  sub- 
mitted to  the  Mahometan  rite  of  circumcision*  But  in  1769,  Pallas  found  them 
addicted  to  all  the  extravagancies  of  magic.  They  hold  the  dead  in  gjceai  honour, 
and  every  year  celebrate  a  festival  to  their  memory. 

Tiade.  |      The  Kirguisians  have  some  trade  with  the  Russians,  of  which  Oren- 

burg is  the  emporium.  The  middle  horde  goes  as  far  as  Omsk  in  Siberia.  They 
are  supposed  to  ts^e  150,000  sheep  every  year  to  Orenburg;,  and  they  furnish  also 
a  great  quantity  of  horses,  cattle,  lambs,  furs,  camlets,  and  camels  hair.  Sometimes 
they  bring  Persian  or  Turcoman  slaves.  They  take  home  in  exchange  various  arti- 
cles of  manufacture,  particularly  cloths  and  furniture.  Being  refused  any  arms  or 
armour  in  Russia,  they  obtain  these  from  Bukharia  and  Khiwa  in  exchange  for  camek 
and  black  cattle. 

TwteiiMi.  I  To  the  south  of  the  Kirgnis  country  we  have  a  labyrinth  of  minute 
divisions,  generally  not  well  known.  The  whole  country  which  extends  along  the 
two  banks  of  the  laxartes  as  far  as  the  Ak-Tau  chain  of  mountains  was  compre- 
hended under  old  Turkestan,  a  division  known  to  Moses  of  Choren6  in  the  fifth 
centtiry  by  the  same  name  and  that  of  Turkia,  and  which  perhaps  corresponds  to 
the  famous  Tooran  of  the  Persian  and  Arabian  writers.  This  western  Turkestan 
was  distinguished  from  another  called  the  eastern,  and  which  seems  to  Irnve  included 
a  part  of  the  Kalmuk  country  and  of  little  Bukharia. 

According  to  the  eastern  geographers,  Turkestan  included  the  province  t)f  Fen- 
gana,  which  contains  the  towns  of  Andes^an,  Achsikat,  and  others  on  tlie  Upper 
Sihon;  that  of  Osrushna,  with  a  town  of  the  same  name;  Ylak,  or  Ylestan,  in  which 
the  river  Tankat  flows  and  joins  the  Sihon,;{;  and  which  contains  the  scite  of  Otiar, 
the  ancient  capital,  not  far  from  the  ruins  of  lessi,  a  capital  still  more  ancient,  cor- 

•  I.e  Nord  Litt^rairc  d'Olivarius,  ir99.  n.  x. 
t  N.  Rylschkow,  I.  c.  429. 

*  Abulfeda,  Descript.  Cborasmix  et  Maweralnarjc,  p.  50,  etc.  (Geog.  Min.) 
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responding  perhaps  to  the  Issedon  Seythica  of  the  Greeks;*  and  laatiy,  Al-Shaah, 
^hich  was  prolonged  to  the  mouth  of  the  river  Sihon.  In  modem  accounts  these 
dtyisions  are  ahnost  unknown.  Turkestan  is  at  present  represented  as  a  small  coun- 
try, watered  by  the  river  Karasoo,  which  falls  into  the  Syr.  The  land  is  fertile  in 
cottony  millet,  wheat,  and  chesnuts,  but  indifferently  cultivated.  Here  the  venomous 
spider  already  mentioned  is  found,  and  a  species  of  lizard  with  legs  a  quarter  of  an 
ell  in  height.^  The  town  called  Turkestan  and  Taras  contains  1000  brick  houses. 
Here  a  Kirguisian  prince  lately  reigned.^  The  capital  of  the  rest  of  the  country  is 
Tashkent,  situated  on  the  banks  of  the  Syr  or  Sihon,  and  said  to  contain  6000  houses. 
Its  inhabitants  have  a  little  trade;  they  cultivate  peaches  and  vines,  wheat,  cotton, 
and  silk;  they  have  only  three  months  of  winter  weather;  their  mountains  contain 
gold.  The  state  is  governed  by  a  khan,  elected  by  the  people  out  of  the  reigning 
family.  This  prince  is  generally  a  sort  of  humble  vassal  to  the  Kirguisians,  whose 
nomade  troops  overrun  the  territory  of  Tashkent.  The  ctuiton  of  Kokani,  which 
has  been  traversed  by  the  Russian  caravans,  seems  to  be  identical,  with  the  Kogend 
of  our  maps. 

The  Earakalpaks  also  inhabit  the  banks  of  the  Sihon.  They  caU  I  Kardniptkt. 
themselves  Kara-Kiptchaks,  t.  e.  the  black  or  tributary  Kiptchaks.  They  are  a 
trit>e  of  the  Tartars  of  Kiptchak  subjugated  by  the  Kurguisians.  They  are  divided 
into  an  upper  and  a  lower  oolooss  or  horde.  In  1742  the  lower  horde,  consisting  at 
that  time  of  15,000  families,  sought  the  protection  of  Russia,  or  the  White  Czar^  and 
were  alniost  annihilated  by  the  Kurguisians  for  calling  in  foreign  aid.  The  chiefs 
of  the  Ooloosses  pretend  to  be  descendants  of  Mahomet.  They  have  also  a  sort  of 
nobility.  Their  mode  of  Uving  resembles  that  of  the  Bashkeers  in  |  ifode«nhriDK« 
Russia.  They  have  a  fixed  place  for  their  ^vinter  cabins,  while  their  summer  ones 
-are  moveable.  They  conjoin  agriculture  with  the  keeping  of  cattle.  Possessing 
few  horses,  they  employ  their  horned  cattle  for  the  draught  and  the  saddle.  They 
practise  several  trades  with  success.  They  sell  knives,  sabres,  muskets,  cooking- 
pots,  and  gunpowder,  to  their  neighbours.  They  are  Mahometans,  and  well  in- 
structed in  the  precepts  of  their  religion.  The  power  of  the  khans  is  much  limited 
by  the  influence  of  the  khodshcu  or  priests. 

The  Trukmenes,  or  Turcomans,  inhabit  all  the  eastern  coast  of  the  |  Ttareonnii. 
Caspian  sea,  a  sandy  and  rocky  country,  labouring  under  a  great  deficiency  of  water. 
The  Mogulshar  mountains,  or  those  of  Mangislilak,  have  no  great  elevation,  but  are 
very  steep,  and  intersected  with  ravines.  Near  the  Caspian  Sea  they  present  lime- 
stone rocks  full  of  shells,  with  strata  of  chalk,  marl,  and  clay ;  sevend  springs  of 
naphtha  and  petroleum,  and  some  indications  of  lead  and  copper.  §  On  the  shore 
conglomerated  masses  are  found,  consisting  of  shells  and  sand  cemented  by  a  hard- 
ened stony  deposition,  or  by  bitumen.  At  a  greater  distance  from  the  sea  these 
masses  are  completely  petrified.  The  waters  are  salt  or  brackish.  The  g^  ^^  ^^^ 
vegetation  of  these  countries  is  limited  to  a  few  species,  among  which  *•*»»• 
the  Scdaola  oritnttUis  is  distinguished  by  its  stiff  and  prickly  appearance.il  The  Ab' 
ainthium  poniicwn  and  caper  shrub  are  in  abundance.  The  Rhamnua  iupina  is  em- 
ployed as  fire-wood.  Foxes,  wild  cats,  sheep,  and  camels,  are  the  ani-  ]  AhIbmIi. 
mals  most  generally  diffused.  The  ounce,  and  even  the  tiger  according  to  some  ac- 
counts, are  now  and  then  seen..  The  country  swarms  with  insects,  particularly  but- 
terflies and  locusts.  In  the  gulfs  and  bays  the  JVerets  noctUuca  is  sometimes  seen 
emitting  her  phosphoric  light 

The  Turcomans,  more  swarthy,  smaller  in  size,  but  more  square  in    TbeTono* 
the  limbs  than  the  other  Tartars,  live  in  tents,  or  in  caves  of  the  rocks.     ■"•■^ 
They  are  a  set  of  rude  shepherds,  who,  at  times,  commit  acts  of  robbery.     They 
are  divided  into  several  hordes;  under  the  conduct  of  Kurguisian  chiefs.     The  Rus- 
sians divide  them  into  two  nations,  or  rather  two  parties :  that  of  the  Mangishlak, 
consisting  of  2500  or  3000  families,  and  in  which  the  principal  tribe  is  that  of  Ab- 

*  Hadgi-Khtlfah,  p.  908.  f  Arapow,  in  Mag.  G^og*  vii.48^ 

i  Rytschkow,  in  Mag.  G^ogr.  v.  472,  etc. 

§  Gmelin,  Rytschkow,  and  Falk,  quoted  by  Georgi. 

S  Gmelia's  Travels,  iv.  plate  5. 
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dalkh.  Tb«  other  b  Astrabad,  or  the  Peniao  party,  in. which  the  powerfWl  tnbe  «f 
the  Takeiaamoot  is  conspicuous*  It  amounts  to  12,000  families,  and  posaeases  tke 
territory  round  the  Gulf  of  Balkan.  The  Turcomans  keep  numbers  of  caoaela  and 
sheep;  their  mutton  is  excellent.  They  weave  a  coarse  cloth  of  camel's  wooL 
They  raise  a  little  grain  and  rice,  with  melons  and  cucumbers.  Their  dress,  their 
arms,  and  their  equipage,  exhibit  a  mixture  of  the  Tartar  and  Persian  costume. 
They  live  in  tents  of  felt  Their  chiefs  and  elders  possess  but  little  authonly. 
TDPVMkr-  I  Mangishlak  was  once  a  town,  but  at  present  nothing  is  to  be  seen  at  that 
place  but  temporary  barracks,  in  which  the  Russian  merchants  are  lodged.  The 
harbour  is  one  of  the  best  on  the  Caspian  Sea.  The  bay  of  Balkan  is  frequented  by 
Russian  veseeb;  the  neighbouring  islands  produce  a  litde  rice  and  cotton;  that  of 
Naj^thonia  contains  a  great  quantity  of  naphtha,  the  vein  or  stratum  of  whidi  seeas 
to  cross  the  Sea  in  a  north-west  and  souUi-east  direction  to  Baku.  These  islands, 
inhabited  by  Turcomans,  possess  several  harbours,  and  might  be  made  the  site  of  a 
trading  factory.*  Collectively  taken,  they  are  called  Ogurtchi,  which  is  also  the 
name  given  to  the  adjoining  coast,  and  signifies  a  country  of  cucumbers.! 
rtowMWBi  I  To  the  sou&  of  the  lake  Aral,  our  eyes,  after  being  fatigued  by  the 
view  of  unvaried  deserts,  find  repose  in  surveying  a  country  somewliat  more  fertSe, 
called  by  the  Arabs  Khowa^esm,  Karissim  by  the  Tartars  and  Rnsaians,  and  Cftoros- 
mia  by  the  ancients.  It  also  bears  the  name  of  Khiwa,  which  is  that  of  its  chief 
town.  In  the  twelfth  century  the  Turks  of  Karissim  were  in  possession  fvf  a  pow- 
erful empire.  This  state  is  now  almost  reduced  to  the  [province  of  Khiwa,  whidi  a 
cbmma.  I  man  on  horseback  may  ride  over  in  three  days.  The  eastern  geogra- 
phers speak  of  Kharizmia  as  a  cold  country  in  comparison  with  Persia.  The  river 
Gihon  is  frozen  every  year.;];  According  to  Uie  Russian  accounts  the  air  is  tempefate; 
the  frosts  last  only  a  few  days;  snow  seldom  falls,  and  soon  melts.  In  summer  there 
are  no  oppressive  heats,  but  the  autumnal  months  are  rainy.^ 
nwmtriiM.  I  The  Weisluka  mountains,  a  branch  of  the  Ak-Tau,  occupy  a  part  of 
Khowaresm.  They  contain  gold  and  silver  mines,  which  were  formerly  worked,  bat 
the  traces  of  which  are  not  at  present  allowed  to  be  investigated.  It  is  said  that 
emeralds,  sardonyxes,  and  other  valuable  stones,  are  found  in  iheau  The  greater 
part  of  the  counti^  consists  of  plains ;  the  soil  4s  generally  composed  of  a  reddi^ 
4lay,  and  is  adapted  to  all  sorts  of  crops ;  but  the  deserts  of  moving  sand  which  ett^ 
circle  the  frontier  sometimes  invade  considerable  portions  of  land. 
The  oiha^  |  The  large  river  Gihon,  or  Amoo,  which  crosses  this  country,  is,  ae> 
cording  to  the  historians  of  Alexander,  six  or  seven  stadia  broad.  It  is  too  deep  to 
be  forded.  II  A  similar  descripiion  of  it  is  given  by  the  Arabian  geographers  ;  the 
latter  speak  of  inundations  occasioned  by  it.  When  it  arrives  at  the  base  <^  the 
CiMit  of  icrl-  Weisluka  mountains  in  Khowaresm,  the  Gihon  is  separated  into  several 
ntion.  canals  of  irrigation,  preserving  two  principal  branches.     The  small  imra 

of  the  Gihon  is  the  only  one  which  contains  water.  The  other,  when  the  water  is 
high,  spreads  over  a  marshy  flat,  through  which  it  passes ;  and,  like  att  rivers  whkh 
have  indifferent  banks,  it  is  sometimes  left  dry  at  several  parts  of  its  course. 

Among  other  articles,  this  country  produces  wheat,  barley,  HoUum  jot* 
ghum^  or  Bukharian  millet,  and  iehegurOy  a  species  of  rice ;  pease,  bewis, 
hemp,  tobacco,  cotton,  and  the  Persian  kushMt,  a  plant  which  yields  oil ;  all  sorts  of 
fruits  of  a  most  excellent  flavour,  mulberries,  and  wines  in  abundance.  The  grape 
ripens  well ;  but  they  observe  their  religious  precepts  too  strictly  to  make  any  wine. 
A  number  of  cattle  are  seen  wandering  in  magnificent  meadows ;  but  there  is  h'ttle 
pasture  adapted  for  horses. IF  Domestic  fowls  are  common,  and  there  are  many 
species  of  wild  birds. 

lahafaicMitfc  I  The  inhabitants  of  the  country  are  Tartars  of  diflerent  tribes,  chiefly 
Uzbeks  and  Turcomans  ;  together  with  Bukhaiians,  who  are  divided,  as  in  Bukhaiia, 
into  Sarti,  or  traders,  and  Tatchik,  or  common  people.    The  Bukhaiians  are  die 

•  Gmelin,  vol.  iv.  f  WthI,  Aaen,  etc  i.  SS7. 

i  Ibn  Haukal,  apod  Abulfeda  on  Choraim.  p.  33.    Oeoer.  Gneci  minoret,  t.  liL 
^  Eph^ro^rides  G^ogr.  de  M.  Bertuch.  voL  xxv.  p.  108. 

Arrian,  iji.  29.    Strabo,  n.  509—518. 

RytKjhkow,  Topogrsphy  of  Orcnburfir,  id  BuichiDfi:*i  Mair.  Hist  et  G^oirr.  v.  470. 
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r«al  iadigattOUB  people  of  the  eoontry.*    The  Tartars  give  tke  Bukharian  inbabi- 
timts  ofUie  stale  of  Khiwa  &e  name  of  Urgenetch/f*  frona  their  ancient  capital. 

Khowaresm  is  divided  into  two  states,  at  present  independent,  that  of  Chiwa  or 
Khiwa,  and  that  of  Eonrat,  or  of  the  Aralians.;]: 

The  stale  of  Khiwa  reckons,  on  a  territory  of  about  4600  square  miles,  a  popula- 
tion of  200,000  or  250,000  souls.  At  the  head  of  the  government  is  a  khan,  who 
holds  a  coinrt  splendid  enough  for  a  Tartar  prince,  but  possesses  a  mere  semblanoe 
of  authority,  and  whose  Amotions  consist  in  afiixing  the  seal  of  state  to  all  the  public 
acts  presented  to  him.  The  real  power  is  in  the  hands  of  the  tndb,  the  |  oom«iMnc 
furesident  of  the  divan,  or  council  of  state.  This  council  is  formed  of  the  great 
officers  of  state,  who  obtain  their  places  by  the  suffrages  of  the  people.  §  The 
mooUa-baabi,  or  head  of  the  doctors  of  the  Mahometan  law,  also  exercises  great 
autiioritv ;  and  it  is  not  altogether  rare  for  the  khan  to  suffer  by  assassination  or  by 
poison.  II  The  indigenous  dynasty  being  extinct  for  half  a  century,  the  inhabitants 
of  Khiwa  have  elected  their  klmns  from  the  princes  of  their  neighbours  the  Kirguis. 
The  armed  force  of  Khiwa  may  amount  to  20,000  men,  including  Turcomans  and 
Uzbeks  in  the  pay  of  the  khan.  This  army  chiefly  consists  of  cavalry ;  their  arms 
are  bows,  lances,  and  sidwes.  They  are  rarely  seen  with  muskets,  and  such  as  ikey 
have  are  matchlocks.ir* 

The  inhabitants  of  Khiwa,  or,  as  the  Russians  denominate  them,  the  |  Modsomviag. 
Khiwintzes,  live  in  a  tolerable  state  of  civilization.     According  to  Al-Bergendi^ 
they  evince  more  natural  genius  than  the  other  Tartars.     They  are  fond  of  poetry, 
and  show,  from  their  «ariiest  age,  a  turn  for  music.    We  are  told  that  there  seems 
io  be  a  musical  cadence  in  &e  very  cries  of  the  infants.**    Abul-Ghazi,  prmce  of 
Khiwa,  has  given  us  a  history  of  the  Tartars.    These  people  cultivate  |  fadviry. 
their  lands  with  care ;  they  raise  silk  worms,  and  make  coarse  stuffs  of  silk,  of  cot- 
ion,  and  mixtures  of  the  two.     These  stixflb  are  weaved  by  the  wommi  in  their, 
houses.     None  of  them  are  made  in  the  European  manner. 
.   The  caravans  of  Khiwa  carry  to  Orenburg  wheat,  raw  cdtton,  silk  |  Tkide. 
and  cotton  sfuffs,  robes  embroidered  with  gold,  ready  made  and  called  thidaUy  lamb's 
skins,  and  sometimes  Persian  and  Indian  coin.lt  ^  In  Jlussm,  they  buy  the  products 
of  European  manufoctore ;  and-  from  the  Turcomans,  horses,  cattle,  and  sheep.. 
Khiwa  is  still  a  great  slave  market.     The  foreign  trade  of  this  state  is  vidued  at 
300,000  rubles,  or  /.46,000. 

The  city  of  Khiwa  is  on  a  canal  of  the  Gihon,  surrounded  with  a  |  Tomn. 
dhtch,  a  clay  waU,  and  a  rampart  It  has  three  gates,  a  castle,  thirty  mosques,  and 
a  college.  The  houses  are  3000,  built  of  clay  in  the  manner  of  the  country ;  the 
inhabitants  are  reckoned  10,000.  The  neighbourhood  is  filled  with  orchards,  vine- 
jFBrds,  and  populous  viUages.lt  The  whole  canton  of  Khiwa  contains  a  population 
of  60,000  souls. — The  new  city  of  Urghenz,  thirty  miles  north  from  Khiwa  on  the 
same  canal,  contains  twenty  mosques,  1500  houses,  5000  inhabitants  ;  and  in  the 
<;anton  belonging  to  it  there  is  a  population  of  55,000.^-^Shabat  and  Ket  are  two 
small  towns,  the  one  containing  2000  and  the  other  1500  inhabitant.— ^Anbari  has 
only  1000,  but  its  canton  44,000  souls«— The  canton  of  Shanka  has  25,000,  of  whom 
2000  belong  to  the  town. — ^Azaris,  probably  the  Hasarasp*  of  Ibn  Haukal,  contains 
1500  inhabitants,  and  its  canton  altogether  11,500.  Hurlian,  a  very  small  place,  is 
a  kind  of  fortress ;  its  canton  is  very  thickly  peopled,  and  contains  16,000  inhabitants* 
This  population,  concentrated  within  a  space  of  fifly  or  eighty  miles  long  and  bro&d^ 
would  become  a  powerful  state  if  it  were  possible  for  a  European  colony  to  esta- 
blish itself  in  the  midst  of  people  so  strongly  attached  to  the  Mahometan  religion. 

The  Uzbek  Aralians,  who  possess  the  plains  adjoining  lake  Aral,  take  |  i%e  AniiMu» 
also  the  name  of  the  Konrat,  af^r  their  chief  town,  which  is,  more  properly  speaking, 
their  winter  encampment.  This  camp  has  a  circumference  of  fourteen  miles.  It  is 
defended  by  an  earthen  rampart  twelve  Russian  ells  in  height.    In  case  of  necessity 

*  Hist.  G€n.  des  Tartares,  p.  515.  f  Rytschkow,  1.  c.  468. 

*  Annates  des  Voyages.  §  Bph^a^rides  Gi^ogr.  xzv.  109.         f  Rytscbkow,  1.  c.  469. 
1  Ephem.G^ogr.  p.  110.  **  D'Qerbclot  Biblioth.  Orient 

ft  Georgi,  Descript  de  la  Rimie,  Ui,  517.  4t  Ephcmer.  G^ognph.  zxv«  110. 
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ProTinee  of 
Sogd* 


the  gateci  are  defended  by  €he9mu>dM'firi»e.  Manfaof  and  KkS-Koaha  are  on  tiie 
same  plan  on  a  snudi  acaie.  Koptchak  ia  a  sort  6f  fortress,  in  wfaicb  a  garrisoD  of 
1500  men  is  always  kept.  The  Aralians,  goyemed  by  two  elective  beks,  are  liable 
to  the  state  of  Khiwa  in  an  annual  tribute  of  2000  ducats,  (i6.250.)  But  th^  do  not 
pay  it  except  when  they  are  not  at  war  with  the  Khiwintzes,  a  thing  which  l^appens 
almost  every  year.  Along  with  those  Earakalpaks  and  Turkomans  who  live  among 
them,  they  may  form  a  mass  of  100,000  souls.  These  people,  who  are  half  noma- 
dic, have  a  considerable  produce  from  their  flocks,  to  which  they  add  something  by 
fishing  and  hunting. 

Q^,  The  finest  provinces  of  Tartary  remain  to  be  described.     They  are 

Bucittria.  generally  comprehended  under  the  name  of  Great  Bukfaaria.     But  ^te 

limits  of  this  country  on  the  north  and  west  vary  with  the  power  of  the  Uzbeks,  who 
are  its  masters.  It  was  that  part  of  Great  Bukharia  which  is  situated  to  the  north  of 
the  Grihon,  or  Oxus,  that  was  formerly  celebrated  under  the  names  of  Tram9oxiamtL 
and  Mawertdnahry  names  extended  to  the  whole  of  Turkestan. 

The  most  celebrated  and  the  most  fertile  of  all  the  provinces  is  that 

of  Sogd,  so  named  from  the  river  which  flows  through  it.  *^  For  ^ght 
days,"  says  Ibn  Haukal,  ^'  we  may  travel  in  the  country  of  Sogd  and  not  be  out  of  ooa 
delicious  garden.  On  every  side,  villages,  rich  com  fields,  fruitfiil  orchards,  coun> 
try  houses,  gardens,  meadows  intersected  by  rivulets,  reservoirs,  and  canals,  preaeot 
a  most  lively  picture  of  industry  and  of  happiness.^'  The  rich  valley  of  Sogd  pro- 
duced so  great  an  abundance  of  grapes,  melons,  pears,  and  apples,  that  they  were 
exported  to  Persia,  and  even  to  Hindostan.  • 

BuuagmmL  |  Samarcand,  considered  as  the  capital  of  Great  Bukharia,  stands  on  die 
south  bank  of  the  Sogd.  We  have  no  recent  description  of  this  celebrated  city,  which 
seems  to  have  lost  much  of  its  lustre  since  the  days  of  Timur,  when  so  many  fel» 
animated  the  imperial  palace,  the  city,  and  the  beautiful  surrounding  country.  It  i^ 
pears  that  about  the  beginning  of  the  last  century  Samarkand  was  fortified  with  lam* 
parts  of  tufa,  or  sod  ^tbne;  that  the  greater  part  of  the  houses  were  built  of  hardened 
clay,  and  some  of  them  of  stones  found  in  neighbouring  quarries.*  The  khan  of 
Great  Bukharia  encamped  in  4he  ^adjoining  meadows,  and  the  citadel  was  almoel 
in  ruins.  The  silk  paper  made  here  was  peculiarly  fine,  and  in  much  request  all 
over  the  east;  and  it  is  said  that  this  is  the  place  where  paper-making  was  invented. 
Ibn  Haukal  telb  us  that  the  manufacture  was  known  about  the  year  650. 

''  I  have  oflen,"  says  this  eastern  geographer,  '^  been  at  Eohendiz, 

the  ancient  castle  of  Bukhara.  I  have  cast  my  eyes  all  round,  and 
never  have  I  seen  a  verdure  more  fresh  or  more  abundant,  or  of  wider  extent.  Thik 
green  carpeting,  mingled  in  the  horizon  with  the  azure  of  the  skies.  The  aimpie 
verdure  served  as  a  sort  of  ornamental  offset  to  the  towns  contained  in  iL  Nmne- 
rous  country  seats  decorated  the  simplicity  of  the  fields.  Hence  I  am  not  surprised 
that  of  all  the  inhabitants  of  Khorasan  and  Maweralnahr,  none  attain  a  more  ad- 
vanced age  than  those  of*  Bukhara."!  The  city  of  Bukhara,  situated  on  the  same 
river  Sogd,  has  often  disputed  with  Samarcand  the  title  of  capitaL  When  the  Eng- 
lish commercial  agents,  in  1741,  visited  this  cit^,  which  stancte  on  the  side  of  a  bra 
in  the  form  of  an  amphitheatre,  they  found  it  large,  populous,  and  governed  by  a 
Khan.  The  inhabitants  manufactured  soap  and  cotton  stuffs;  they  cultivated  rice 
and  bred  cattle.  From  the  Kalmuks  they  received  rhubarb  and  musk ;  lapis  lazuli, 
and  some  other  pecious  stones  frdm  Badedcshan.  They  had  gold  and  copper  oooney. 
The  people  were  civilized  but  deceitful.  The  soil,  says  the  Turkish  geographer,  is 
so  fertile,  that  a  field  of  one  or  at  most  two  acres,  which  he  calls  diimen,  was  amply 
sufficient  to  maintain  a  family.;!^ 

The  eastern  part  of  Bukharia  is  a  very  mountainous  country.     The 

provinces  of  Yash,  of  Kotlan,  and  of  Kilan  extend  towards  the  Beloor 

mountains.     Among  other  towns  is  that  of  Badakshan  on  the  Amoo. 
In  the  last  century,  this  city  belonged  to  the  khan  of  Great  Bukharia,  or  rather  of 


EnTiront  and 
city  of  Bilk* 
hara. 


ProTinresof 
Vaah,  Kilan, 
andBadak' 


*  Bentinck's  Preface  to  the  Translation  of  the  Hist,  of  the  Tartars  by  Abool-Ghaii.^ 
t  Eastern  Geography  translated  by  Ouseley,  p.  300. 
t  Uadgi-Kbalfa,  p.  844.    Herbelot  BibUoth,  Oritnt. 
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Samarcaad.  Badakshan  was  small,  but  well  built  and  populous.  Its  inhabitants  were 
enriched  by  the  gold,  the  sihrer,  and  the  rubies  found  in  the  neighbourhood.  The 
mountain  streams,  which  ran  when  the  snow  melted  in  the  beginning  of  summer, 
carried  along  with  them  a  large  quantity  of  gold  and  silver  in  grains.  Many  of  the 
caravans,  bound  for  little  Bu&aria  or  for  China,  take  this  city  on  their  way.  Others 
prefer  the  road  of  little  Thibet,  on  the  east  side  of  the  mountains.  Ibn  Haukal  re- 
lates, that  the  soil  of  Badakshan  not  only  contained  mines  of  rubies  and  other  valu- 
able stones,  but  produced  a  great  quantity  of  musk.  Termed  is  a  good  town,  built 
of  brick. 

The  provinces  of  Balk,  now  in  the  hai^ds  of  the  Afghans,  of  Toka-  I  ProTiaeet  or 
restan,  and  of  Gaoor,  he  on  the  south  side  of  the  river  Amoo.  J  ^•***'* 

The  interesting  country  which  we  have  now  gone  over  is  the  famous  MoMeralnahr 
of  the  Arabian  and  Tartar  history.  There  stood  the  throne  of  Tamerlane.  There 
the  ambassadors  of  all  the  sovereigns  of  the  world  came  to  pay  their  respects  to  the 
chief  of  the  Mongols.  In  1^494,  Sultan  Bauber,  a  descendant  of  Timur,  driven 
with  his  Mongols  from  Great  Bukharia,  penetrated  into  Hindostan,  where  he  founded 
the  Mogul  empire.  The  victorious  Tartars,  called  the  Uzbeks,  established  a  pow- 
erful monarchy  in  Bukharia. 

The  Uzbeks  first  crossed  the  laxartes  about  the  beginning  of  the  six- 
teenth century,  and  pouring  on  the  possessions  of  the  descendants  of 
Tamerlane,  soon  drove  them  from  Bukharia,  Khoaresm,  and  Fergana.*    They  now 
possess  this  c<Amtry,  and  it  is  said  that  they  are  to  be  found  beyond  the  Beloor 
mountains,  as  far  east  as  Koten,  if  not  farther.     They  belong  to  the  Turkish  race. 
Their  government  is  very  different  from  that  of  the  Afghans.    In  Bukharia  and  Fer- 
gana at  least,  every  thing  is  in  the  hands  of  the  sovereign :  there  is  no  vestige  of 
popular  government,  and  scarcely  any  trace  of  aristocracjr.     Their  division  into 
tribes  has*  no  relation  to  the  government,  and  there  are  no  seperate  jurisdictions  or 
assembhes  even  in  the  wandsinng  hordes.*    The  country  is  divided  into  districts  and 
sub-districts,  under  officers  appointed  by  the  sovereign,  who  collect  the  revenue  and 
dispense  justice.     There  are  however,  village  governments,  in  which  the  heads  are 
appointed  by  the  king,  at  the  recommendation  of  the  richest  inhabitants.     In  the 
army  abo,  every  thing  depends  on  the  appointment  of  the  government.  In  Bukhara, 
the  men  are  said  to  be  arnmged  in  messes  often  each,  who  have  a  tent,  a  boiler,  and 
a  camel  among  them.     The  Ulema,  or  members  of  the  church,  enjoy,  however  a 
considerable  influence  not  derived  from  the  government    The  Uzbeks  having  pro- 
bably had  few  institutions  of  their  own  at  the  time  of  their  conversion  to  Islam,  have 
adopted  the  provisions  of  the  Mahomedan  law  in  its  utmost  detail,  applying  it  to 
eveiy  part  of  their  civil  government,  and  even  of  their  private  condact     The  reve- 
nue is  collected  exactly  in  the  proportions  directed  in  the  Koran,  and  one-tenth  of 
its  produce  is  applied  to  alms.     Justice  is  adnunistered  by  the  Eauzee  in  strict  con- 
formity to  the  Shirra:  and  the  use  of  wine  or  even  of  tobacco  is  as  strictly  forbidden 
and  almost  as  severely  punished  as  fraud  and  robbery.     The  king  of  Bukhara's  title 
is  Commander  of  the  Faithful.     Part  of  every  day  is  spent  by  him  in  teaching  the 
Mahomedan  religion,  and  the  greater  part  of  every  night  in  prayers  and  vigils.     He 
reads  prayers  in  his  own  mosque,  and  often  performs  the'  funeral  service  for  people 
of  low  rank ;  and  KiUich  Ali  Beg,  the  present  ruler  of  Balk  under  the  king  of  the 
Afghans,,  a  prince  at  this  moment  celebrated  and  adored  all  over  the  east  for  the  sin- 
gular excellence  of  his  character,  always  walks  when  in  the  streets,  lest,  if  he  rodo, 
his  feet  should  happen  to  be  higher  than  the  heads  of  other  true  believers.     The 
present  ascendency  of  the  king  of  Bukhara  over  the  tribes  is  the  result  of  a  long 
exertion  on  the  part  of  the  government  in  dividing  and  mixing  the  various  tribes,  and 
keeping  the  great  men  from  all  employments  which  might  strengthen  the  influence 
derived  from  their  birth.     The  same  power  of  the  government  has  been  promoted 
by  the  influence  of  the  MoUahs,  and  facilitated  by  the  comparatively  level  nature  of 
the  country.     Hence  the  tribes  which  inhabit  the  hilly  country  of  Hissar  and  the 
marshy  one  of  Shehr  Subz,  being  inaccessible  to  the  cavalry  of  the  king,  have  defied 

*  See  Elphinstone  on  the  kingdom  of  Caubul,  p.  465,  &c. 
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his  power.  The  Uzbeks  are  generally  short  and  stout  men ;  thej  \An 
broad  foreheads,  high  cheek  bones,  thin  beards,  small  eyes,  cleu  and 
ruddy  complexions,  and  generally  black  hmr.  Their  beaaty,  so  much  dwelt  apoo 
by  the  Persian  poets,  figures  chiefly  from  a  comparison  with  the  aspect  of  the  Moo- 
DMk  I  golians ;  their  dress  is  a  shirt  and  trowsers  of  cotton,  a  tunic  orer  it  of 

silken  or  woollen  cloth  bi^und  with  a  girdle,  and  over  this  a  gown  of  woollen  cloth, 
TOUiteen,  or  felt.  The  head  is  covered  with  a  turban,  worn  in  general  over  a  cnlpaok. 
both  men  and  women  wear  boots  at  all  hours,  and  bandages  round  their  legs  iiutead 
of  stockings,  and  every  man  has  a  knife  hanging  from  his  girdle,  and  .a  ffiot 
steel  for  striking  fire.  The  women  have  a  shnilar  dress,  but  longer,  with  a  nik 
kerchief  tied  over  the  head,  and  the  hair  plaited  into  a  long  queue,  which  hai^ 
down  from  the  middle  of  the  head  like  those  of  the  Chinese ;  they  wear  gold  an! 
silver  ornaments,  and  over  all  throw  a  sheet  of  silk  or  of  cotton. 
OhMMter.  I  The  opinion  commonly  entertained  of  the  ferocity  and  baihonsmof 
the  Uzbeks  is  partly  owing  to  their  being  confounded  with  the  KaUnuks ;  the  dis- 
creditable practice  of  selling  slaves  is  not  confined  to  them;  but  their  laws  of  war 
are  certainly  most  barbarous ;  they  gif  e  no  quarter  to  any  enemies,  except  Sbeeites 
or  infidels,  whom  they  can  sell  for  slaves,  (for  men  are  nold  in  Bukhara  like  cattle,) 
but  in  other  respects  their  character  does  not  appear  to  disadvantage,  on  a  coBipfin- 
son  with  other  Asiatics ;  they  are  said  to  be  comparatively  sincere  and  honest;  tbey 
have  few  quarrels  among  individuals,  and  scarcely  any  murders ;  and  there  are  few 
countries  in  the  east  where  a  stranger  would  be  more  at  ease.  They  are  far  from 
being  savage  Tartars,  wandering  over  wild  and  desolate  regions.  The  city  of  Buk- 
hara is  equal  to  Peshawer  in  population,  and  superior  to  any  town  in  England,  ex- 
cept London.  It  contains  numerous  colleges,  capable  of  accommo^itiQg  6oin 
sixty  to  six  hundred  students  each,  and  which  have  professors  paid  by  the  kiogt  or 
by  private  foundations :  it  abounds  in  caravanSeras,  where  merchants  of  all  oatioDS 
meet  with  great  encouragement,  and,  though  the  priflce  and  people  are  abore  al) 
others  attached  to  their  oym  belief,  they  fuUy  tolerate  all  religions.  A  mossahnan 
proseljrted  by  any  other  sect,  is,  indeed,  never  forgiven;  hence  we  are  inforemd  m 
some  recent  missionary  publicationsj  that  an  Arabian  convert  to  Christiamtj,  denoaB* 
ced  by  his  intimate  fiiend  a  few  years  ago,  sufiered  martyrdom  in  that  country. 
Aborigtefti  I  '^^  Uzbeks,  who  probably  have  Hved  in  this  country,  though  not  as 
wSSKift.  I  conquerors,  oyer  since  the  Uiird  or  fourth  century,  have  not  howefw 
effaced  all  traces  of  a  more  ancient  race  of  inhabitants.  These  are  °^^  !v 
Taujiks,  and  are  handsomer  than  the  Tartars,  both  in  elegance  of  form  and  ^S^^^ 
expression  of  countenance.  They  approach  to  the  people  of  Little  Bukharia,  whom 
they  also  resemble  in  their  dress.  The  clothes  of  persons  in  easy  circumstaD^ 
are  in  a  great  measure  of  silk  and  furs.  The  long  robes  of  the  women  eihihit  wwe 
Mode  of  fife.  I  and  varied  plaitings;  they  adorn  their  hair  with  braids  of  pearls,  j^ 
Bukharians  lead  a  frugal  life,  their  food  consisting  chiefly  of  rice,  wheat,  reak^ 
and,  above  all,  fruits,  such  as  melons^  grapes,  and  apples;  they  are  fond  of  ho^ 
flesh,  but  as  it  is  expensive,  beef  is  more  generally  used*  -  They  use  a  great  *r 
of  the  oil  of  sesamum.  Tea  flavoured  with  anise,  and  the  juice  of  grapes,  are  tneff 
favourite  drinks.  They  intoxicate  themselves  with  opium.  Their  bread  is  ^xm- 
mented.  The  Bukharians  cany  no  arms.  The  Uzbeks,  on  the  ^^^^^^^^ 
strangers  to  the  use  of  tiie  musket;  and  it  is  even  said  that  their  ^^®*»!Tl- 
beauty  surpass  the  other  Tartar  women,  follow  their  husbands  in  war,  and  fight  J 
their  sides.  - 

Lmgwce.      |      They  speak  the  Zagatayan  language,  which  is  the  Turkish  or  1  uf^ 
man.     But  the  idiom  of  the  Bukharians,  which  promises  a  fund  of  curious  '^^ 
has  not  yet  been  analyzed ;  several  geogrs^hic  terms  have  been  observed  in  it  w 
appear  to  be  of  Persic  or  Gothic  origin.  ^1^ 


FopubUoB.     I      Our  information  on  the  state  of  the  population  is  higherto  ^^^v^ 
country  can  probably,  in  a  case  of  necessity,  muster  80,000  armed  men.  '^^'^ 
to  Hanway's  account  of  the  revenues  of  Nadir,  Khorasan  furnished  nearly  » ijl" 
of  pounds  sterling  annually;  and  the  revenue  of  Great  Bukharia  may  be  beuev 
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at  least  equal  to  that  of  Khorasan.     But  the  income  of  the  idians  is  derived  more 
from  their  estates  and  their  flocks  than  from  any  taxes. 

Ibn  Haukal,  the  father  of  the  Arabian  geography,  has  given  us  the  following  lively 
picture  of  the  manners  of  the  people  of  Bukharia  in  his  time. 

''  Such  is  the  liberality  of  the  inhabitants,  that  not  one  of  them  will 
decUne  the  duties  of  hospitality.     If  a  stranger  arrives -among  them, 
they  croud  round  him ;  each  one  wishes  to  have  him ;  they  dispute  for  the  privilege ; 
and  he  who  obtains  it  becomes  an  object  of  envy.     Every  one,  though  possessing 
nothing' more  than  his  own  necessities  require,  will  carry  to  the  door  of  the  cabin  in 
which  the  stranger  is  received  a  part  of  the  fruits  of  his  labour.     The  generosity  of 
their  hearts  thus  finds  riches  in  the  very  bosom  of  poverty.     When  I  was  in  the 
country  of  Sogd,  I  saw  a  great  building  like  a  palace,  the  gates  of  which  were 
entirely  open,  and  fixed  back  to  the  wall  with  large  nails.     I  asked  the  reason,  and 
was  answered  that  that  house  had  not  been  shut,  night  or  day,  for  a  hundred  years. 
Strangers,  in  whatever  number,  may  present  themselves  there  at  any  hour.     The 
master  has  made  abundant  provision  for  the  reception  of  the  men  and  their  animals ; 
he  is  never  happier  than  when  his  guests  stop  for  some  time.     Nothing  of  the  kind 
have  I  seen  in  any  other  country.     In  every  other  place  the  rich  and  powerful  lavish 
their  treasures  on  the  caprices  of  luxury,  or  on  favourites  whose  whole  mentis  to 'be 
equally  corrupt  with  themselves.     The  inhabitants  of  Maweralnahr  make  a  more 
rational  use  of  their  economical  savings.     They  build  caravanseras,  bridges,  and 
other  works  of  public  utility.     In  Maweralnahr,  you  will  not  arrive  at  any  town  in 
the  most  gloomy  situatibn,  even  in  a  desert,  without  finding  the  relief  of  an  inn,  or 
liouse  of  entytainment,  furnished  with  every  thing  that  a  traveller  can  require.   The 
glory  of  Maweralnahr  cannot  be  efiaced  by  that  of  any  other  country.     It  has  pro- 
duced great  monarchs  and  able  captains.     No  people  in  the  Mussulman  worid  excels 
them  in  courage.     Their  number  and  their  discipline  give  them  the  advantage  above 
other  nations,  which,  on  the  defeat  of  one  army,  find  it  impossible,  for  a  long  period, 
to  raise  another  for  their  defence.     If  such  ain  event  occurs  in  Maweralnahr,  one 
tribe  is  always  ready  to  repair  the  losses  of  another." 

The  civilization  which  was  introduced  with  the  Mahortietan  religion  |  PreientMate. 
among  this  people  has  been  somewhat  obscured,  along  with  their  declining  power  and 
■^eir  glory. 

The  reports  of  the  Russians  who  have  penetrated  to  Khiwa  and  to  Bukhara  seem 
to  show  that  a  Christian  traveller  finds  here  insurmountable  obstacles  in  the  fanatic 
intolerance  of  the  Mussulmans.  But  from  the  more  recent  accounts  of  Mr.  £lphin- 
stone,  it  appears  that  this  intolerance  has  either  been  exaggerated,  or  is  since  molli- 
fied.    Christians  at  least  visiting  that  country  from  India  are  in  no  degree  ill  treated. 


BOOK  XXXVII. 

SIBERIA. 

Physical  Description  of  the  Country. 

The  style  of  our  descriptions  necessarily  varies  with  the  nature  of  the  different 
countries  that  come  under  Our  view.  There  are  some,  as  Turkey  in  pignofthii 
Asia,  where  a  great  difference  of  elevation  brings  together  into  a  narrow  ^wertptwo. 
compass  different  climates,  productions,  and  even  different  races  of  inhabitants  dis- 
tinct and  opposite  in  their  character.  There  are  others  where  the  predominance  of 
the  same  physical  causes  over  an  immense  territory  creates  a  continual  repetition  of 
the  same  phenomena.  Siberia,  or  northern  Asia,  is  of  this  last  description.  Besides, 
mdiile  we  were  engaged  with  Syria  and  with  Asia  Minor,  we  were  obliged  to  dire^ 
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our  attention  to  ckiei  celebrated  in  the  annals  of  the  world.     Even  in  Persia  t 
province  often  presented  eome  historical  interest      Here  we  have  no  such  tein 
tion.     In  Sib^a  we  are  without  the  hmits  of  history.     None  of  the  objects  in 
region  derive  an  illusory  grandeur  from  the  recollection  of  events  long  passed ;  nai 
savage,  rugged,  and  stubborn,  still  predominates  over  the  early  etforts  of  cirilizatii 
These  vast  regions  may  therefore  be  united  in  one  physical  portrait.    We  can  gl 
rapidly  over  their  topography,  which  is  well  known,  being  completely  detailed  in 
man  and  Russian  works. 

The  ancient  Greeks  and  Romans  extended  their  imaginary  Scythian  Ocean 
the  space  occupied  by  Syberia.     Ptolemy,  better  mformed,  says  that  a  vast  onkn 
region  lay  to  the  north-east  of  the  Caspian  Sea;   but  the  utmost  extent  of  anci 
geography  scarcely  reached  the  Uralian  mountains.     In  the  middle  age,  travell 
and  among  others,  Marco  Polo,  heard  the  Tartars  speak  vaguely  of  a  country  wi 
was  rich  in  furs,  but  covered  with  perpetual  darkness.     In  1242,  the  Tartars  fo 
w^p^^  or      I  ^"  ^^  banks  of  the  Irtysh  and  the  Obi,  a  Khanat,  which  from  its 
■*«*■•  I  took  the  name  of  Sibiry  and  from  a  neighbouring  river,  that  of  Ti 

The  name  Siberia  is  almost  identical  in  pronunciation  with  the  Russian  word  S 
ria,  or  country  of  the  north,  the  letter  h  in  that  language  being  pronounced  like  % 
but  the  two  terms  have  nothing  in  common  in  their  actual  etymology.  The  «» 
quest  of  that  kingdoig  by  the  Cossacks  was  followed  by  a  series  of  discoveries*  wlu4 
extended  the  Russian  powerjemd  our  geographical  knowledge  to  the  eastern  ext^ 

of    *  "  "^ 


mity  of  Asia.  The  name  of  Siberia  ^*a8  vaguely  appUed  to  all  the  newir 
discovered  countries;  it  was  even  extended  to  the  Tartar  kingdonua 
Astrakan  and  Kasan,  long  before  incorporated  with  the  Russian  empj^e  in  Europe. 
This  vague  use  of  the  name  ought  to  be  banished  from  geography.  On  reading  witi 
a  little  reflection  the  plan  of  a  description  of  the  Russian  empire,  inserted  in  therw;, 
moire  of  the  Petersburgh  Academy,  we  shall  see  that  this  learned  society  considere* 
the  Uralian  mountains  both  as  naturally  dividing  the  Russian  dominions  into  tT<| 
parts,  and  as  fixing  invariably  the  true  boundary  of  Siberia.  Our  standard  geograpl* 
cal  authors,  as  d'Anville  in  his  beautiful  map  of  Asia,  Busching  in  his  Geography. 
and  Georgi  in  his  statistical  account  of  Russia,  have  concurred  in  restricting  theik- 
nomination  of  Siberia  to  the  countries  situated  to  the  east  of  the  Uralian  mountains. 
BooBdukt.  I  Siberia  thus  defined,  is  bounded  on  the  north  by  the  Frozen  Sea,  ol 
the  west  by  the  Uralian  mountains,  which  separate  it  from  Europe;  on  the  south- 
west by  the  Algydim-Shalo  mountains,  which  divide  it  from  Independent  Tartaij; 
on  the  south,  by  the  AHai  and  Daoorian  chains,  which  form  the  frontier  of  the  Chi- 
nese empire ;  on  the  east  by  the  Eastern  Ocean  and  Behring's  Straits,  which  separate 
■xteot.  j  it  from  Korth  America.  Its  length  from  west  to  east  cannot  be  reckoo- 
ed'less  than  4000  miles,  and  its  breadth  from  north  to  south  varies  from  1100  to  1^* 
Its  surface  is  about  five  millions  of  square  miles,  which  is  larger  by  two-seventlB 
than  the  whole  of  Europe,  though  this  division  of  the  world  should  be  extended  to 
the  Caspian  Sea.  We  proceed  to  describe  its  chains  of  mountains,  its  extensi« 
plains,  and  its  principal  rivers. 

The  Ural,  or  Uralian  mountains,  which  separate  Siberia  from  ^^ 
pean  Russia,  have  a  direction  from  noilli  to  south,  for  a  space  of  eleven 
hundred  miles ;  their  breadth  varies  from  fifly  to  a  hundred.  Possessing  but  Httle 
elevation  at  the  north  end,  between  the  lower  Obi  on  the  east,  and  the  Oosa,  which 
runs  into  the  Petchora  on  the  west,  they  acquire  a  considerable  height  about  the  60ib 
or  6Sth  degree  of  north  latitude,  near  Solikamsk  and  Werchoturia.  They  b^ine 
low  and  flat  in  the  longitude  of  Ekaterinburg;  but  acquire  a  new  elevation  intt« 
country  of  the  Bashkeers  in  latitude  54**  and  55^.  The  Pawdinskoe-Kamen  has 
Height  I  been  found  by  trigonometrical  measurement,  to  be  6819  feet  above  the 

level  of  the  Caspiap  Sea.  Several  of  the  summits  of  the  Werchoturian  mountain 
are  covered  with  perpetual  snow.  We  are  not  certain  if  this  is  the  case  with  the 
Bashkeer  mountains-t     On  the  whole,  the  Ural  forms  a  long  plateau,  4000  or  6000 

•  See  the  Chronological  Table  of  Discoverici  in  Siberia  fubjoincd  to  Book  xxxm 
t  Georgi,  Hussie,  i.  151.  ** 
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feet  in  height,  on  which  mountains  are  raised  1000  or  1600  feet  in  height.  The 
structure  of  the  northern  part  of  the  chain  is  Httle  known.  Limestone  rocks  seem 
to  predominate.  In  Nova  Zombla,  the  surface  heing  covered  with  no  pulverised 
soil,  the  structure  is  every  where  visible,  and  it,  perhaps,  may  be  regarded  as  a  con- 
tinuation of  the  Uraliun  formation.  From  60°  to  54^  or  52^  of  latitude,  they  have 
been  explored  in  detail  in  the  working  of  mines.  In  ascending  at  Solikamsk,  at  Perm, 
or  at  Oofa,  we  first  cross  a  chain  of  hills  composed  of  sand-stone  and  Mitweorthe 
calcareous  breccia;  then  a  chain  of  pure  lime-stone  rocks  without  orga-  '^^'^ 
nic  remains;  and,  lastly,  a  chain  of  schistous  mountains,  principally  formed  of  clay- 
slate,  and  hornstone  slate,  and  containing  immense  quantities  of  iron  ore,  sometimes 
in  veins  and  sometimes  in  masses.  We  come  at  last  to  the  principal  chain,  which 
the  Russians  divide  into  the  Werchotiirian  Ural,  the  Ural  of  £katerinburg  and  that 
of  Bashkeer.  Here  granite  makes  its  appearance  every  where  in  massive  strata; 
sometimes  the  constituents  of  that  rock,  particularly  quartz^  as  at  Dchigilga,  are  found 
in  large  masses  in  a  separate  state.  A  thinly  stratified  granite,  which  our  mineralo- 
gists call  gneiss,*  is  frequent  on  the  east  side  of  the  chain ;  here,  as  on  the  west,  we 
find  as  we  descend,  schistous  mountains  succeeded  by  others  of  limestone,  but  the 
respective  limits  of  these  strata  are  less  precise,  and  there  is  a  greater  diversity  of 
rocks  and  of  minerals.  Iron  is  always  the  most  abundant  metal ;  the  stratum  which 
is  worked  at  Blagodad  is  150  fathoms  in  thickness;  there  b  one  hill  entirely  com- 
posed of  magnetic  iron,  called  Magnttnot  toisokogara*  These  moun- 
tains also  contain  large  quantities  of  copper,  a  little  gold  and  lead,  ser- 
pentine, jasper,  and  crystallized  marble.  The  two  lime-stone  chains  of  tlie  Ural  are 
penetrated  with  numerous  caverns,  but  the  tunnelsl  so  common  and  so 
extensive  on  the  -European  side,  as  in  the  neighbourhood  of  Eoongoor 
and  of  Perm,  are  not  found  on  the  Siberian  side.J 

The  Ural  range  throws  off  various  small  chains  at  its  southern  ex- 
tremity. The  ObstcheY  Syrt,  which  passes  into  Europe,  falls  to  be  de- 
scribed in  another  place.  The  mountains  of  Guberlinski,  a  branch  detached  from 
the  Ural  of  Bashkeer,  join  on  the  east  side  the  mountains  of  Ulu-Tau  and  Algydim- 
Shalo,  which,  as  we'  have  formerly  seen,§  separate  the  Kirguis  steppe  from  that  of 
Issim.  These  high  lands  form  a  link  of  connection  between  the  Urals  and  the  pla- 
teau of  central  Asia. 

All  the  mountains  of  the  south  part  of  Siberia,  from  the  Irtysh  to  the 
west  side  of  the  lake  Baikal,  are  only  promontories  or  terraces,  belong- 
ing to  the  central  plateau,  and  the. great  chains  with  which  it  is  crowned. ||  We  must 
never  lose  sight  of  this  leading  principle,  nor  look  for  a  connection  between  these 
little  chains  which  has  no  existence. 

The  little  Altai  range  is  a  lower  terrace  of  the  great  Altai ;  this  last  is 
entirely  without  the  limits  of  Siberia ;  the  former  marks  it»  extreme 
frontier; IT  it  extends  from  the  river  Irtysh  to  thei  Yenisei,  allowing  the  Dshabekan, 
which  is  the  beginning  of  the  Obi,  to  pass  across  a  narrow  gorge.  On  the  south,  a 
wide  plateau  separates  it  from  the  great  Altai,  and  on  the  north  a  valley  comes  be- 
tween it  and  the  metallic  mountains  of  Koly  wan.  Limestone  rocks  predominate  in 
every  part  of  the  httle  Altai  that  is  known ;  it  contains  coralline  marble.  The  tra- 
veller Schangin,  who  has  seen  the  summits,  found  on  them  stratified  granite.  The 
Russian  mineralogists  have  observed  in  the  same  quarter  rich  mines  of  copper,  lead, 
and  silver,  which  might  be  worked  in  the  event  of  the  mines  of  Kolywan  being  ex- 
hausted.* *  One  of  the  summits  measured  by  the  barometer,  was  found  to  be  5561)  feet 
tbove  the  hill  of  Schlangenberg,  near  the  lake  of  Kolywan. 

•  Set  p.  113,  of  this  Toluire.  t  See  p.  205. 

♦  Hermann's  Mineral  Description  of  the  Urnlian  njoiintains,  vol.  i.  p.  41,  (in  German.)     Pal- 
las, Voyages  en  Kussie,  iii.  p.  13,  15,  &c.  iv.  244,  (trad,  in  8vo.) 

S  Sec  Book  xxxv. 

I  Pallas,  Considerations  on  the  Nature  of  Mountains,  ?cc.  (in  German,)  p.  29,  Sec.  Pallas  on 
the  Oroj^raphy  of  Siberia,  in  the  Melanges  do  Geographic  Physique,  yoI.  v.  328,  8tc. 
1  «ieoPgi,  i.  175. 
••  Hcnovantz,  Mineral  and  Geographical  Description  of  the  Altai  Mountain,  (in  Gen 
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M^mom.  I  A  gnmitic  range  given  off  from  the  little  Altai  stretches  onward  be- 
!^  ^  I  tween  the  Irtjrii  and  the  Obi;  it  rises  in  peaks  14  or  1500  feet  above 
the  neighbouring  plains.  This  nucleus  of  granite  has  its  sides  all  along  coTered 
with  mountains  of  slate  and  limestone,  which  are  rich  in  copper,  with  a  mixture  of 
silver  and  of  gold ;  these  are  the  metallic  mountains  of  Koljrwan.  The  hei^its 
Tw  OonMn.  |  which  foUow  the  Obi  on  its  left  to  its  junction  with  the  Irt3r8h  are  called 
the  Oorman. 

HoQsi^iM  of  I  Between  the  Obi  and  the  TeniseY  are  the  mountains  of  Kutznezk, 
Katxatsk.  I  in  which  clsy-slate  predominates;  they  contain  abundant  strata  of  coal, 
some  of  wnich  are  said  to  have  burned  for  hfdf  a  centuiy,  after  being  kindled  with 
lightning.  .  The  circumstance  of  the  kindling  has  probably  been  mimmderstood  or 
imaginary. 

saytaian  I  ^^^  Sayanian  mountains,  between  the  Yenisei  and  the  lake  Ba'ikal, 
modBtft&M.  I  are  not  so  much  a  mountain  chain  as  a  plateau  of  rocks.  Even  the  hun- 
ters scarcely  ever  visit  this  desert.  Wachsmann,  a  surgeon  who  traversed  it  in  quest 
of  native  rhubarb,  found  it  to  contain  a  large  quantity  of  granite.*  The  plateau  is 
divided  into  two  lines  of  mountains  along  the  banks  of  the  Yenise'i.  One  of  them  is 
named  after  this  river,  the  other  after  the  town  of  Krasnoyar.  The  principal  mass 
consists  of  a  red  granite  containing  copper. 

J5jJ^*a.**'  ^^  *®  ^°  ^^  south-west  of  the  lake  Baiikal  that  Siberia  really  begii» 
bMia.  to  present  a  connected  sjrstem  of  mountains.     The  great  central  chain 

of  Asia  here  enters  on  the  Russian  territory,  and  is  continued  under  various  names  to 
Bchring's  Straits.  At  its  commencement  we  find  a  circle  of  lofty  mountains  enclosiag 
a  valley  of  great  elevation,  in  which  the  lake  Baikal  extends  its  deep  waters  over  a 
basin  of  rock  with  scarcely  any  sand,  and  from  the  bottom  of  which  pillars  of  gra- 
Baiktriaii  ^^^^  shoot  up.     The  Baikalian  mountains,  very  high  on  the  north  and 

nKMinuiM.  ^est  sides  of  the  lake,  seem  to  be  principally  composed  of  granite. 
Among  the  elements  of  that  rock  the  mica  often  presents  itself  in  isolated  laminae, 
which  may  be  used  as  panes  of  glass;  and  entire  mountains  are  formed  of  the 
quartz. 

Ncrttehhuk  '^  '^^^  Considerable  link  passes  to  the  south  of  the  river  Onon,  and 

moantaiiu.  along  the  Argoon.  This  branch,  of  moderate  height,  but  singularly 
rich  in  all  sorts  of  minerals,  is  called  the  mountains  of  Nertschinsk.  It  is  rather 
slaty  than  granitic. 

The  principal  chain  runs  without  interruption  to  the  north-east,  separating  the  tri-^ 
butary  streams  of  the  Lena  from  those  of  Uie  Amoor.  At  first  possessing  moderate 
elevation,  and  confounded  with  the  hilly  country  surrounding  the  lake  Baikal,  it 
Daoorfam  receives  the  general  designation  of  the  mountains  of  Daooria.    All  this 

mounnini.  country,  according  to  M.  Patrin,  is  filled  with  volcanic  traces;  and  on 
the  banks  of  the  Shilok  there  are  two  craters  of  extinguished  volcanoes.!  A  little 
Stte  ml^       *®  ^®  w®s^  ^^  ^®  sources  of  the  Olekma,  the  chain  takes  the  name  of 


the  Iblannol  mountain,  or  the  "  mountain  of  apples,"  on  account  of  the 
rounded  shape  of  the  blocks  composing  it.  The  Mongols  called  them  Daba,  a 
name  rather  remarkable,  as  reminding  us  of  the  Talis,  a  promontory  which  accord- 
ing to  Pliny  and  Pomponius  Mela  bounded  Asiatic  Scythia  on  the  north-east.  Ac- 
quiring  increased  elevation,  and  approaching  to  the  Eastern  Ocean,  it  begins  at  the 
snmnoroT  sourccs  of  the  Aldan  to  bear  the  name  of  the  Stannovoi  mountains; 
noaatain*.  which  afterwards  gives  place  to  the  vague  denomination  of  the  moun- 
tains of  Okhotsk.  All  these  appear  to  consist  of  granite  and  porphyry.  There  are 
also  entire  mountains  of  red  and  green  jasper. 

A  detached  branch  runs  in  a  line  along  the  Olekma  river,  and  even  passes  the 
Lena  after  the  Olekma  has  joined  it.  These  mountains  are  of  a  slaty  texture.  Mines 
of  alum  and  of  coal  are  found  in  them.  They  form  on  the  banks  of  the  Lena  a 
singular  series  of  pyramidal  rocks. 

The  main  chain  is  very  little  known  beyond  the  Okhotsk.  We  are  told  that  it  suf- 
fers  no  mterruption,  and  reaches  Behring's  Straits,  though  certainly  much  diminished 

*5corgi,  1. 197.  ^  Varjoui  Memoirs  in  the  Journal  de  Phyaquc. 
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in  eleyation.  Different  branches  extend  between  the  Lena  and  the  Indighirka  and 
Kowyma.  The  space  left  between  these  branches  of  mountains  and  the  Frozen  Sea 
is  small;  yet  they  do  n6t  reach  its  shore,  which  according  to  Billings,  is  generally 
lined  with  low  hills.  Another  more  important  branch  enters  the  peninsula  of  Eamt- 
chatka,  divides  this  peninsula  longitudinally,  and  is  continued  in  the  form  of  a  chain 
of  islands,  the  Kuriles,  to  Japan. 

These  mountains  of  Eamtchatka,  covered  with  perpetual  snow,  are 
at  the  same  time  full  of  volcanoes.  There  are  three  in  an  active  state, 
that  of  Avatcha,  that  of  Tolbatchik,  and  that  of  Eamtchatka,  which  is 
of  very  great  height.  Others  are  known,  which  have  ceased  to  give  out  smoke  and 
flame.  To  compensate  this  change,  there  are  other  two  which  emit  exhalations  ac« 
companied  with  noise,  inducing  the  apprehension  that  they  are  about  to  be  trans- 
fbixned  into  volcanoes.  The  warm  springs,  and  the  abundance  of  sulphur,  which  in 
several  places  lies  in  the  form  of  gravel  on  the  shore,  afford  sufficient  testimony  to 
the  volcanic  nature  of  the  whole  chain.  These  volcanoes  are,  as  has  been  already 
observed,  connected  with  those  of  Japan,  of  Liqueyo,  of  Formosa,  and  the  Philip- 
pines. 

Having  thus  described  the  mountains  of  Siberia,  we  must  turn  our  attention  to  tho 
vast  plains  cajled  sieppesj  which  occupy  a  large  portion  of  that  country.  |  steppes. 
They  differ  from  one  another  in  nature  and  in  aspect.  In  one  place  they  resemble 
the  American  savannahs,  consisting  of  wide  pastures  covered  with  abundance  of  tall 
grass  ;  in  others  the  soil  is  saline,  the  salt  appears  in.  the  form  of  an  efflorescence 
mixed  with  the  earth,  or  is  collected  in  ponds  or  salt  lakes.  In  general,  the  steppes 
contcun  many  lakes,  because  the.  waters  finding  no  declivity  remain  stagnant.  We 
have  already  described  (Book  XXy.p.305.)  a  steppe  between  the  mouths  of  the  Don 
and  Wolga  which  resembles  the  bed  of  the  sea.  On  the  east  bank  of  the  Wolga 
another  similar  plain  extends,  called  the  steppe  of  the  Kalmuks,  bounded  on  tho 
south  by  the  Caspian  Sea  and  the  lake  And,  while  on  the  north  it  is  separated  by  the 
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TJlu-Tau  mountains  from  the  steppe  of  Issim.  This  last  belongs  to  Sibe- 
ria. It  extends  to  the  banks  of  the  Tob'ol  on  the  north-west,  and  to  those 
of  the  Irtysh  on  the  east.  At  this  last  extremity  it  joins  the  steppe  of  Baraba.  This 
steppe  is  prolonged  between  the  rivers  Irtysh  and  Obi,  which  bound  it  on  the  west, 
the  north,  and  the  east.  It  comes  in  contact  with  the* Little  Alta'i  mountains  on  the 
south.  It  is  about  700  miles  in  length,  and  from  160  to  190  in  breadth.  The  soil 
is  good,  and  it  is^diversified  with  forests  of  birch.  That  of  Issim  sometimes,  though 
rarely,  presents  the  same  aspect ;  and  in  both  of  them  many  tumuli  are  found  con- 
taining the  remains  of  the  chiefs  of  Tartar  or  Mongotian  tribes. 

Between  the  Obi  and  the  Yenisei,  a  mountainous  countiy  separates  the  river  of 
Tchoolim  from  the  Yenisei,  and  forces  the  line  of  its  course  towards  the  Obi.*  But 
this  elevation  seems  to  disappear  in  the  fieighbourhood  of  the  town  of 
Yenisei ;  and,  though  there  are  some  groups  of  hills  in  the  south-west  of 
the  province  of  Mangaseisk  lyhich  send  some  small  rivers  to  the  Frozen  Sea,  these 
are  mere  islands  in  the  vast  marshy  plain  which  extends  between  lower  Obi  and  lower 
Yenisei,  a  horrid  region,  where  the  soil  is  of  clay  almost  continually  in  a  frozen  state, 
covered  here  and  there  with  some  stunted  plants,  and  a  carpeting  of  mosses.  Yet 
this  plain  is  not  a  continued  morass.  The  elevated  lands  on  the  margins  of  the  Obi 
when  dry  show  horizontal  beds  of  argillaceous  stones,  which,  witliout  doubt  compose 
in  a  great  measure  the  subsoil  of  the  country. 

The  two  islands  of  Nova  Zembla  ai;jB  each  divided  from  north  to  south  |  Nora  zemUa. 
by  a  prolongation  of  the  Uralian  mountains,  but  they  consist  chiefly  of  a  marshy  moss- 
clad  plain.     It  has  been  lately  found  that  Uiere  are  saline  lakes  in  these  islands. 

The  country  between  the  Yenisei  and  the  Lena  is  called  a  steppe  by  the  Russians ; 
the  term  is  vague,  and  of^en  used  to  conceal  the  ignorance  of  the  traveller.  There 
appear  to  be  many  flat  and  marshy  places ;  but  there  are  others  which  deserve  to  be 
considered  as  hilly  countries.  The  Lena.has  a  continuous  elevation  on 
its  west  bank.     This,  near  U)  the  confluence  of  the  Wilooi,  presents 
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horizoBtal  beds  of  a  sandy  calcareous  slaie  and  clay  mixed  with  much  pyrites.*  As- 
other  elerated  country  is  found  on  the  north-west  of  the  lower  Toongooska,  sjd 
gives  origin  to  the  rivers  Olenek,  Anabana,  and  Khatanga,  ^hich  run  into  the  Fro- 
zen Sea.  The  country  comprehended  between  the  YeniseY,  the  Angara,  or  upper 
Toongooska,  and  lower  Toongooska,  presents  an  elevation  of  a  remarkable  descrifw 
tion,  viz.  the  great  morass  of  Lis,  almost  equalling  the  Ladoga  in  extent,  suapeiHkd 
as  it  were  in  the  midst  of  ]^ills  formed  of  shells. 

Eivm.  I      The  rivers  of  Siberia  are  among  the  most  considerable  in  Asia*     Bet 

they  flow  across  desert  plainsi  from  which  an  eternal  winter  banishes  the  arts  sod 
•octal  life.  Their  waters  nowhere  reflect  the  resplendent  images  of  celebrated  citje»; 
their  banks  are  nowhere  adorned  with  magnificent  harbours ;  nor  do  they  ever  xe^ 
ceive  vessels  laden  with  the  spoils  of  distant  climates.  A  vast  sheet  of  water,  some- 
times bordered  by  a  forest,  sometimes  by  a  dismal  morass ;  some  bones  of  mara- 
moths  driven  on  shore  by  the  floods ;  some  fishing  canoes  along  side  of  countle$« 
flocks  of  aquatic  birds ;  or  the  peaceful  beaver  raising  his  industrious  dwelling  with- 
out dreading  the  pursuit  of  man :  this  is  ail  the  variety  that  a  Siberian  river  ofierB  to 
the  view.  Savage  hordes,  and  their  ignorant  conquerors  have  given  these  grett 
currents  names,  of  the  ineaning  of  which  we  can  only  form  a  random  guess.  The 
iitpiL  I  Irtysh,  which  is  really  the  principal  river  of  the  system  to  which  it  be- 

longs, has  been  defrauded  of  its  due  rank,  and  made*  a  tributary  to  the  ObL  Tl» 
Irtysh  wanders  a  great  way  on  the  plateau  of  the  Ealmuk  country,  crosses  the  great 
lake  Saisan-Nor,  and  descends  by  a  gorge  of  the  litde  Altai  mountains.  It  runs  2^ 
miles  before  it  enters  the  Russian  territory.  Navigable  from  Saisan-Nor,  its  breadth 
ObL  I  varies  from  220  to  400  yards.     The  Obi  im  formed  by  the  junction  d* 

the  Khatunia  and  the  Bi,  which  issues  from  the  lake  Altan  or  Teletskoi ;  but  ^ 
Tchabekan,  which  is  the  only  stream  that  enters  the  lake,  seems  entitled  to  be  con- 
sidered as  the  source  of  the  Obi.  This  river  is  almost  doubled  by  its  junction  with 
TdbU>  I  the  Irtysh,  which  is  previously  augmented  by  the  waters  of  the  Tobol  and 

iMiMi  I  the  Issim,  the  first  of  which  has  a  course  of  330  miles,  and  a  breadth  of 

from  60  to  200  yards.  The  Obif  forms  a  wide  gulf  where  it  falls  into  the  sea ;  it  is 
navigable  almost  to  the  lake  Altun ;  it  abounds  with  fish,  but  the  sturgeon  of  the 
Irtysh  is  the  most  esteemed,  the  water  of  the  Irtysh  being  the  most  limpid.  When 
the  Obi  has  been  for  some  time  frozen,  its  water  becomes  dirty  and  fetid,  an  eflect 
owing  to  the  sluggishness  of  its  current,  and  the  extensive  marshes  throng  which  it 
flows ;  but  in  the  spring  season  it  is  somewhat  purified  by  the  melting  of  the  snow. 
TcoiMi.  I  Next  after  the  Obi,  the  Yeniseij;  is  entitled  to  our  notice,  a  broader 
and  more  majestic  stream,  though  its  course  is  not  so  long.  It  is  formed  in  the 
mountains,  to  the  south-west  of  the  Baikal,  by  the  junption  of  the  rivers  Sisket  and 
Beikem,  and  tlien  runs  almost  straight  north  into  the  Arctic  Ocean.  The  upper 
Yenisei  might  perhaps  be  considered  as  a  tributary  of  the  Angara,  or  upper  Tooo- 
gooska,  which  issuing  from  the  lake  Baikal,  joins  it,  but  surpasses  it  in  importance 
and  in  length,  and  might  Appear  entitled  to  give  its  name  to  the  united  nver  tfll  k 
ine  two  TUft- 1  reaches  the  ocean.  The  other  two  conspicuous  tributaries  of  the  Tc- 
^i"*^  I  nisei  are  the  Podkamenaia  ^ungtuka,  i.  e.  the  Toongooska  beyond  the 

mountains,  and  the  low  Toongooska,  a  river  larger  than  the  Rhme ;  both  of  these 
fall  into  the  Yenisei  on  the  east  side. 

tim  AiifM*.  I  The  Angara  is  so  limpid  a  river,  that  the  pebbles  at  the  bottom  are 
seen  in  a  depth  of  several  fathoms.  When  it  issues  from  the  Baikal  lake,  its  bed, 
generally  from  two  to  four  hundred  yards  in  breadth,  is,  for  the  space  of  a  mile,  so 
confined  among  rocks,  that  the  smallest  boats  cannot  pass  along  safely  without  th« 
strictest  precaution  ;  and  its  waters,  dashing  against  the  stones,  make  a  noise  like  the 
waves  of  the  ocean  in  a  stomi. 

SefingB.  I  The  Selinga  runs  into  the  lake  Ba'ikal,  after  receiving  the  Orchbn  aix] 
other  rivers,  among  which  is  the  Tula,  which  is  more  than  300  yards  in  breadth,  aod 
flows  gently  over  a  pavement  of  rocks. 

•  Pallas,  t.  iv.  p.  131,  (4to  ) 

*-  Obi  18  the  Russian  name  lo  the  Samoid  JCoUOf  the  Osteak  lag^  the  Tartar  Umar. 
CaUad  Ithannetet  inTuBgooss;  Kcm  in  Mongolian  and  TartHf;  Guk  and  Cha*ck  in  Oitiak. 
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The  last  of  the  great  rivers  of  these  countries  is  the  Lena,  which  rises  |  The 
to  the  west  of  the  lake  BaYkal,  after  having  received  the  Witim  and  the  Olekma, 
vrhich  come  from  the  Daoorian  mountains ;  it  runs  from  south-west  to  north-east,  till 
it  approaches  to  Yakutsk,  a  very  useful  direction,  as  furnishing  a  secure  navigation 
l>etween  very  distant  countries.  From  Yakutsk  its  direction  is  due  north.  It  re- 
ceives the  Aldan  on  the  east,  and  the  Wilooi  on  the  west  Its  hed  is 
very  broad,  and  contains  a  great  number  of  islands.  Travellers  in  pass- 
ing the  Lena,  ascend  the  Aldan,  descend  the  rivers  Maia  and  Yadoma,  and  thus 
complete  their  route  to  Okhotsk,  on  the  shores  of  the  Eastern  ocean. 

Among  the  other  rivers  which  mingle  their  waters  with  the  Frozen  Sea,     Ti,^'*^ 
-we  may  remark  the  Tas,  the  Shatanga,  and  the  Olenek,  on  the  west  of    &e. 
the  Lena ;  the  Indighirka  on  the  east  of  that  nver  ;  and  the  Eowyma,  still  farther 
to  the  east.     These  rivers  have  a  considerable  length  of  course,  but  theh  waters  in 
the  end  escape  our  view  by  the  inhospitable  nature  of  the  seas  in  which  they  ter- 
minate. 

* 

The  northern  and  southern  shores  in  the  easl  of  Siberia  drawing  nearer  to  one 
another,  so  as  to  terminate  in  a  sort  of  angle,  do  not  afford  any  remarkable  river, 
except  the  Anadyr,  the  course  of  which  is  not  very  long. 

Siberia  is  not  deficient  in  lakes.     That  of  fiaikal  is,  next  to  the  Cas-  |  Baikal  hkt. 
pian  Sea  and  the  lake  Aral,  one  of  the  largest  in  the  old  continent.     It  is  reckoned 
360  miles  long,  and  from  30  to  50  broad.     Its  depth  varies  from  20  to  100  fathoms, 
and  is  in  some  places  more  than  200.     In  coming  to  this  lake  from  Irkutsk  the  view 
is  very  striking.     The  Russians  who  navigate  it  speak  of  it  with^  a  respectful  awe ; 
they  give  it  the  name  of  the  Holy  Sea,  and  even  Uie  surrounding  mountains  are  held 
sacred.     The  waters  are  fresh,  and  extremely  transparent.     It  freezes 
about  November,  and  thaws  again  in  May.     It  is  subject,  to  extraordi- 
nary agitations^  being  sometimes  raised  ii^to  high  waves  by  a  moderate  wind,  and  at 
others  scarcely  put  in  motion  by  a  viqlent  storm  in  the  atmosphere.     This  fact,  some- 
times viewed  with  superstitious  admiration,  must  no  doubt  depend  on  the  direction 
and  duration  of  the  winds ;  that  is,  whiBther  they-  blow  over  it  longitudinally  or 
transversely,  and  whether  they  come  from  a  quarter  in  which  the  mountains  ofler 
much  or  little  obstruction.     It  is  said  to  be  Hable  to  a  species  of  intestine  commo- 
tion, or  boiling,  by  means  of  which  the  vessels  receive  rough  shocks,  even  when  the 
surface  is  perfectly  smooth.     It  is  rather  a  remarkable  circumstance,  that  seals  are 
found  in  it,  although  thq^e  animals  are  never  known  to  ascend  the  Yenise'i  and 
Angara.     The  lake  has  a  particular  species  of  fish,  whfch  the  Russians  |  ProdoctioiM. 
call  ioliomcmka^  and  which,  according  to  Pallas,  consists  entirely  of  bones  and  an 
oily  grease.     The  waves  sometimes  throw  on  shore  a  species  of  bitumeq  called 
mountain  tar.* 

The  lakes  of  western  Siberia  are  less  remarkable  for  their  size  than  |  Lake  Tdtmy. 
for  their  number.  Lake  Tchany,  more  than  80  miles  in  length,  and  in  some  places 
50  broad,  is  in  a  part  of  the  steppe  of  Baraba  which  is  filled  with  lakes  almost 
touching  one  another.  On  the  map  of  Siberia  accompan3ring  the  travels  of  Pallas, 
we  count  27  lakes  between  Omsk,  Kolywan,  and  Semipalatnoi,  though  d'Anville 
seems  scarcely  to  have  known  of  one  or  two.  The  steppe  of  Issim  contains  also  a 
great  number  of  lakes,  among  which  that  of  Earg-Algydim  is  the  largest. 
The  number  of  small  lakes  in  the  provinces  of  Iset  and  Katharinenburg 
is  enormous.  In  a  space  280  miles  long  and  80  broad,  from  the  banks  of  Ouy  to 
the  sources  of  the  Toora,  along  the  eastern  base  of  the  Fralian  mountains,  nothing 
but  lakes  is  to  be  seen.  In  the  small  map  contained  in  the  atlas  of  Professor  Pallas, 
we  count  at  least  a  hupdred. 

Salt  lakes  do  not  belong  exclusively  to  the  sandy  steppes  of  the  south-  |  sdiuket. 
em  parts.     They  are  found  even  in  the  high  and  cold  mountains  of  Daooria.     They 
are  found  also  among  the  frozen  morasses  of  the  northern  shores.     What  is  more 
remarkable,  fresh  water  lakes  are  liable  to  change  their  quahties  and  become  salt. 
Of  this  the  lake  of  Seidiaish6vo,  in  the  province  of  Iset,  between  the  town  of  Tom- 

*  Pallss*8  Travels  in  BamMf  iv.  p.  108—116.  v.  p  220.  (French  transition,  8vo.} 
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liask  and  the  fortresB  of  Zyeringolofskoia,  is  an  example.*    This  lake  was  oky 

filled  with  fresh  water,  very  shallow,  and  full  of  fish.   AH  at  once  its  depth  increased; 

its  waters  hecame  brackish;  the  fish  with  which  it  abounded  died;  and  one  half  of  i 

neighbouring  forest  was  swallowed  up  by  it     It  is  only  to  be  regretted  that  tbe^ 

phenomena  were  scarcely  observed  by  any  persons  except  a  few  Tartars.   Tbt 

learned  M.  Sokolof  has  given  an  interesting  description  of  the  salt  lakes  of  the  p 

vince  of  Isetf     These  lakes  are  scattered  in  the  midst  of  a  great  number  of  fresii 

water  lakes  i  they  are  liable  to  lose  their  saline  impregnation,  for  several  are  knovn 

in  which  the  salt  formerly  crystallized,  but  at  present  does  not.     In  some  of  then 

jQiuriate  of  soda  alone  is  found,  and  some  of  them  are  impregnatjed  with  it  to  satin- 

tion ;  in  others  bitter  magnesian  salts  are  predominant,  and  others  have  a  mixton  of 

sulphates.     Besides  those  already  mentioned,  there  is,  in  the  steppe  of  Issim,  tlie 

i^kt  EbeM.    |  the  Salt  lake  Ebeloi  or  Bieloi,  which  is  one  of  the  most  abundant,  d 

furnishes  the  Bashkeers  with  very  good  salt     The  Eirguisians  come  to  bathe  in  tiiij 

lake  in  summer,  and  believe  that  it  cures  them  of  several  diseases.    Between  tbe 

Tobol  and  Irtysh,  in  the  district  of  Issira,  saline  and  bitter  lakes  are  to  be  met  with. 

In  the  middle  of  the  steppe  of  Baraba,  there  is,  among  others,  the  famous  lake  It- 

Qiish,  between  seven  and  eight  miles  in  circumerence,  the  salt  of  which  b  extremdj 

white,  and  crystallizes  in  cubes;  the  quantity  of  it,  however,  gradually  diminishes. 

In  eastern  Siberia  the  salt  kkes  are  somewhat  less  abundant;  yet  from  Irkutdtto 

Yakootsk;^  the  mountains  are  filled  with  salt  springs,  and  these,  in  more  places  thin 

Luke  sei^       o"®»  ^^''"^  l^kes.     That  of  SelinginskoV  was  visited  by  Professor  Pallis 

gvukoi.  It  yields  a  bitter  salt.     The  streamlets  by  which  it  ia  supplied  are  W, 

and  the  salt  must  have  its  origin  in  the  blue  slime  at  the  bottom,  and  tbe  subjsceot 

rock.§ 

Soda  like.       |      The  soda  lake  of  Daooria,  near  Zizaan,  is  not  the  Only  one  ofitsklod. 

Others  are  found  in  different  parts  of  Siberia. 

RdiabKof  T^®  "Humbling  Lake"  is  found  at  a  short  distance  from  the  little  mer 

lak^  of  Oibat,  which  falls  into  the  Abakan,     Dreadful  noises  are  heard  in  it 

announcing  some  revolutions  in.  the  bosom  of  the  earth,  Uke  those  which  destroyeii 
the  dykes  by  which  the  lake  Goosinoi  in  Daooria  was  formerly  confined.  || 

Siberia  possesses  several  mineral  waters,  especially  in  the  Altaic  and  Daoorian 
mountains.     The  chain  of  the  Urals,  near  Katharinenburg,  gives  rise  to  somecbaly- 
beates.     In. the  neighbourhood  of  the  Sea  of  Baikal  there  are  springs  of  napthaand 
Warmsprioci.  |  petroleum.     This  country  is  full  of  hot  springs,  the  most  celebrated  of 
which  are  those  of  Kamchatka,  described  by  Lesseps.     The  baths  which  havtjbecii 
built,  by  the  liberality  of  Mr.  Kochelew,  for  the  use  of  the  Kamchatdales,  are  fonned 
of  a  rapid  cascade,  which  falls  from  a  height  of  nearly  300  feet     The  current  which 
it  forml  is  about  a  foot  and  a  half  deep,  and  six  or  eight  broad.     The  water  is  ex- 
tremely hot,  and  seems  to  contain  a  quantity  of  sulphates  and  nitrates,  mixed  with 
calcareous  earth.     On  the  west  of  Gulf  Fenjina  there  is  a  considerable  spring  oi 
warm  water,  whidh  falls  into  the  river  Tavatona,  and  emits  cloudy  vapours. 
ciiBAte.         I      Knowing  the  situation  and  nature  of  the  territory  of  Siberia,  we  «c 
prepared  to  find  that  its  physical  climate  corresponds  to  its  latitude.    Three-fourths 
of  this  country  are  in  the  latitude  of  Norway  and  Lapland.     A  part  of  the  provmff 
of  Kolywan,  and  the  country  round  lake  Baikal,  are  in  the  latitude  of  London,  Berlio, 
and  the  north  of  France.     But  the  temperature  of  the  most  favoured  parts  of  Siberia 
is  not  to  be  compared  even  with  that  of  Norway.     The  cold  in  the  northern  pa^'  '^ 
Bxtreme  coM.  |  far  keener  and  more  constant  than  that  of  Lapland,  and  the  same  inten- 
sity is  sometimes  experienced  in  the  mountains  on  the  south,  in  the  parallels  ol  w 
and  55°.     The  winter  is  nine  or  ten  months  long  almost  through  the  whole  of  Sib^^ 
Snow  oflen  begins  to  fall  in  September,  and  it  is  no  rare  thing  to  see  it  in  May.  ^ 
com  crops,  when  not  ripe  in  August,  are  considered  as  lost     They  are  often  coyerw 
with  the  snow  before  they  can  be  cut  down.     To  the  east  of  the  river  Yenisei,  «d<i 


•  Pallas,  t  ill.  p.  32.  (4to.) 

t  Gmelin,  Flora  Sibirica,  Preface. 

1  Idem,  t  iv.  491—499. 


t  Idem.  t.  ii.  p.  491-502,  (^) 
ia>  Voyage,  torn.  iv.  p.  400-4<H. 
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<be  north  of  lake  Baikal^  agriculture  is  almost  unknown.  In  the  vast  morass  through 
which  the  lower  part  of  the  Ohi  flows^  the  thaw  penetrates  only  a  foot.  |  Eternal  ice. 
Near  Yakootsk,  under  the  parallel  of  60^,  M.  Gmelin,  having  caused  the  earth  to  he 
dug  on  the  27th  of  June,  found  it  frozen  at  a  depth  of  three  or  four  feet.  The  inhabi- 
tants of  the  fortress  of  Argunsk,  in  the  parallel  of  50^,  say  that  their  lands  in  many 
places  only  thaw  an  ell  and  a  half  deep,  and  that  the  subjacent  frost  renders  the  dig- 
ging of  wells  impracticable.*  At  Krasnoiarsk,  in  latitude  66^,  Dr.  Pallas  found  the 
mercury  of  the  thermometer  congealed. 

The  summer  heats  of  Siberia  are  short ;  but  they  are  powerful  and  |  Sonmrbeatk 
sudden.  In  the  neighbourhood  of  Yakootsk  the  Tongooses  oflen  go  naked  in  sum- 
mer. The  growth  of  wheat,  and  other  vegetable  species,  is  almost  visible  to  the 
eye.  But  in  the  neighbourhood  of  the  Frozen  Ocean  it  is  in  vain  that  the  solar  rays 
continue  night  and  day  to  influence  a  soil  condemned  to  eternal  frost 
In  the  middle  of  the  long  day  of  the  polar  circle,  a  north  wind  is  suffi- 
cient to  cover  the  waters  with  a  thin  crust  of  ice,  and  to  give  a  yellow  and  red  tinge 
to  the  leaves  of  plants.!  Their  vegetation  is  of\en  hroited  to  a  few  days  ;  and  in 
that  short  interval  the  plants  flower  and  form  seed.  They  sometimes  grow  in  the 
morasses,  where  at  all  tiroes  we  find  ice  on  raising  the  mos8.| 

Storms  are  frequent  in  the  southern  parts,  among  the  mountains ;  but  |  stonu. 
on  the  banks  of  the  Frozen  Ocean  thunder  is  scarcely  ever  heard,  though  distant 
flashes  of  lightning  are  seen.     In  the  low  countries  of  the  Yenisei,  near  the  sea, 
much  of  the  aurora  borealis  is  seen,  from  the  beginning  of  October  till 
Christmas.     In  no  country  do  these  brilliant  phenomena  appear  in 
greater  magnificence.§ 

This  rigorous  climate,  while  it  banishes  luxury  and  indulgence,  does  not  secure  to 
the  Siberians  the  privilege  of  the  ancient  Hyperboreans,  who  knew  nothing  of  dis- 
ease, and  died  only  of  the  exhaustion  of  old  age.    It  is,  on  the  whole,  favourable  to 
the  human  species,  but  it  does  not  exclude  every  cause  of  disease.     The  perpetual 
fogs  which  cover  the  eastern  and  northern  coasts  of  Siberia  keep  up  a  |  Fogi. 
scurvy  in  these  countries.  We  are  told  that  huntsmen  preserve  themselves  by  drink- 
ing, in  its  warm  state,  the  blood  of  the  animals  which  they  have  taken.  Similar  fogs 
prevail  in  the  steppe  of  Baraba,  and  the  inhabitants  have  a  cachectic  |  spkienies. 
look.     In  the  mountains  of  Daooria,  and  all  round  Nertchinsk,  the  confined  air  of 
the  narrow  valleys  produces  fevers,  epilepsy,  and  scurvy.  Some  ascribe  these  efiects 
in  part  to  metallic  vapours  emitted  by  the  mines,  or  the  metallurgic  operations  to 
which  the  ores  are  subjected.  In  all  the  steppes  the  cattle,  and  still  more  the  horses, 
are  liable  to  a  species  of  plague  called  Yasooa  by  the  Tartars  and  Rus-  |  Bphtootkfc 
nans,  which  shows  itself  by  buboes,  and  by  which  men  also  are  Uable  to  be  attacked. 
It  is  ascribed  to  an  insect  to  which  Linnceus  gave  the  name  of  Furia  infemalis.  \\ 
In  1765  this  disease  carried  ofi*  nearly  85,000  horses. 

The  chief  productions  of  Siberia  remain  to  be  considered. — ^This 
country  is  called  the  Russian  Peru.  But  long  before  the  name  of  the 
Russians  was  known,  the  Permians,  or  Biarmians,  a  people  of  Finnish,  or  what  the 
Rus«ans  call  tchoode  origin,  had  worked  extensive  mines  in  the  Uralian  and  Altaic 
mountains,  of  which  traces  are  still  to  be  seen. ,  It  is  to  a  Dane  or  a  Dutchman,  that 
the  Russians,  under  the  reign  of  Alexis  Michailowitch,  owe  the  first  suggestion  for 
the  working  of  the  mines.  Peter  I.  employed  German  miners  to  open  the  mines  of 
Permia  and  Siberia.     His  successors  opened  those  of  Kolywan  and  Daooria. 

The  principal  gold  mines  of  Siberia  are  those  of  Berezof,  in  the  dis-  |  Ooid  aisM. 
trict  of  Katherinburg,  on  the  east  side  of  the  Uralian  mountains.     It  was  in  1754 

.  *  Gmelin^s  Travels  in  Siberia,  ii.  520--533.  (in  German.)    Georgia  Descripfion  de  k  Roane, 
1. 88— 9S. 

t  Sujew,  in  Pallas's  Travels,  v.  113.  (8vo.  translation.) 

♦  Compare  Patrin,  Kamond,  and  others,  quoted  in  page  229  of  this  Tolume. 

J  Gmelin,  Flora  Sibirica,  Preface.    Compare  pages  172  173  of  this  T<^iBe. 

I  ^Ik,  Memoirs  Topograpbiques. 
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tliat  they  were  firsi  worked  for  gold,  and  did  not  rise  to  any  importance  till  the  tune 
of  Katherine  II.  From  1754  to  178S  they  yielded  1,198,000  roables,  (lS9,683i.) 
of  which,  when  the  expense .  was  deduct^,  there  remained  of  clear  profit  about 
800,000  roubles,  (dS  126,660.)  The  number  of  workmen  employed  in  the  extraction 
are  upwards  of  3000,  of  whom  about  1200  are  daily  engaged.*  The  ore  is  an  iron 
pyrites,  mixed  with  quartz  which  contains  gold.  '  After  all  the  refining  processes, 
the  gold  is  not  perfectly  pure.  Twenty  or  thirty  zohnitks^  t.  e.  3^  or  6  Eoglish 
pounds  weight  of  gold  are  obtained  from  500  poods,  or  1250  stone  weight  of  the 
crude  ore.  Gold  is  sometimes  found  massive,  but  it  is  generally  mixed  with  differeot 
substances,  particularly  silver.  These  are  the  only  mines  that  are  worked  for  gold. 
Those  of  Kolywan  and  of  Nertchinsk  are  considerable  as  silver  mines;  but  their 
produce  in  ^old  is  trifling. 

siirwrninea,  |  Silver  is  rarely  found  in  a  native  state,  but  often  mixed  with  gold,  ami 
in  one  of  the  Daoorian  mountains  with  lead.  The  corneous  silver  ore,  ArgtniM 
muriatum,  is  found  in  Schlangenberg,  in  the  Little  Altai,  where  aulphuret  of  antimoor 
and  silver,  and  arsenical  ore  and  copper  pyrites  also  abound.  From  1745,  when 
possession  was  taken  of  these  mines  by  the  crown,  till  1787,  i,  e.  during  forty-tvo 
years  they  produced  24,460  poods  (61,150  stone  weight)  of  silver,  and  more  than 
850  poods,  or  2126  stone  of  pure  gold,  amounting  altogether  to  a  value  of  30,000,000 
of  roubles  (or  £4,760,000.)  The  expenses  during  this  time,  including  the  process 
of  refining,  which  was  conducted  at  Petersburgh,  did  not  exceed  7,000,000  rubles, 
or  jei, 109,000,  giving  thus  a  profit  of  23,000,000  of  rubles  or  de3,641,000,  whicfa 
is  still  more  considerable  when  we  take  into  account  the  small  value  of  the  copper, 
money  in  which  the  expenses  are  paid,  and  which  is  coined  in  the  places  themselves. 
The  silver  mines  of  Nertchinsk,  which  were  opened  in  1704,  are  in  Daooria,betweea 
the  rivers  Shilka  and  Argoon.  Their  number  is  great  The  ore  is  rich  in  lead, 
and  contains  but  little  silver,  yet  the  silver,  is  easily  extracted.  The  workmen  are 
about  2000  in  number,  and  about  13,000  peasants  are  attached  to  the  concern  for 
the  cutting  of  timber.  From  1704  to  1787,  that  is  for  eighty-three  years,  th^ 
mines  produced  11,644  poods  of  silver,  (29,110  stone,)  firom  which,  after  1752 
thirty-two  poods  of  silver  were  separated,  amounting  in  value  to  10,000,000  of  niUes, 
or  Jei,167,000. 

Copper  rotnet.  |  Besides  the  copper  mines  in  the  Uralian  mountains,  there  are  some  in 
the  Altai.  Their  produce  is  15,000  poods,  but  is  nothing  compared  to  the  riches  of 
the  Uralians.  The  richest  mines  are  on  the  Siberian  side,  at  Turia-Wasiliewskoi, 
Frolewshoi,  and  Ologowskoi.  They  are  found  at  the  limit  which  separates  the 
schistous  rocks  from  the  pure  limestone.  There  are  likewise  other  important 
workings,  and  the  whole  produce  of  the  Ural  is  confounded  in  the  statistical  accounts. 
In  1782,  190,752  poods  of  copper  were  rnelted,  and  of  these  124,962  were  in  the 
government  of  Perm,  and  probably  150,000  altogether  came  from  the  Siberian  side 
of  the  chain.  The  copper  of  Siberia  is  exceedingly  ductile.  The  prevailing  ores 
in  the  mines  now  mentioned,  are  the  red  oxide  and  the  blue  carbonate.  Malachite 
Maiaehite.  or  stalagmitic  copper  is  found  here  in  the  greatest  perfection.  The  iroa 
iranminei.  mines  which  are  diffused  over  the  whole  of  Siberia  are  but  little  worked. 
The  peafiantry  smelt  iron  in  the  neighbourhood  of  Erasnoiarsk  and  Yeniseisk;  wt 
at  Nertchinsk  and  at  Kolywan,  the  other  more  valuable  metals  are  so  productirt 
that  this  is  despised.  In  the  Ural  mountains,  on  the  contrary,  it  is  the  chief  object 
The  ores  are  found  alike  on  the  European  and  the  Asiatic  side.  Their  produce  p 
1782,  was  3,940,490  poods  (9,851,225  stone  weight. 

varfcmi  mine.  Siberia  undoubtedly  produces  other  metals;  in  this  vast  field  mncn 
^"^  room  is  still  left  for  mineralogical  investigation.     There  seems  to  be 

little  or  no  mercury.  Laxmann  saw  crystals  of  cinnabar  thrown  on  shore  by  the  sea 
in  the  Gulf  of  Penjinsk.  The  red  lead  of  Siberia,  or  chromale  of  lead,  is  found  la 
the  mines  of  Beresof,  in  a  sandy  and  micaceous  rock. 

Among  the  valuable  stones  of  Siberia,  one  of  the  most  conspicuo^.^ 
the  limpid  and  transparent  topaz  of  the  mountain  of  Adun-SboUon  i 

*  Hermann*  Statistische  Schildemng,  p.  316^328. 
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Daooria,  and  of  the  mountain  Totchilnaia,  near  Murainsk,  ki  the  Ural.  It  ha«  aLio 
been  found  in  the  Kirguis  steppe,  and  on  the  shores  of  the  Frozen  Secu  At  Mur- 
sinsk,  chrysohte,  in  small  nine-sided  prisms,  is  met  with.  The  Siberian  beryl,  or 
the  occidental  Aqua  marina^  is  common  both  in  the  Daoorian  and  Altai  mountains. 
A  prism  of  it  was  once  found  thirty  inches  long,  and  five  in  diameter,  but  it  broke, 
these  large  prisms  always  having  fissures.^  The  beryl  and  the  smpky  |  Beryl, 
topaz  are  oflen  found  in  the  same  matrice.  Sometimes  one  of  them  passes  through 
another,  a  phenomenon  common  in  many  minerals,  and  once  considered  as  a  proof 
of  the  priority  of  the  penetrating  individual,  the  other  being  formed  upon  it,  but  now 
better  explained  by  the  hypothesis  of  a  cotemporaneous  formation,  as  the  crystalliz- 
ations are  oflen  found  reciprocally  to  impress  one  another.  Fine  crystals  of  quartz 
are  not  rare.  Those  of  Tiegeruk,  in  the  Altai',  are  rose-coloured.  The  pretended 
emeralds  of  the  Ural  were  undoubtedly  green  crystals  of  this  species.  The  beautiful 
stones  called  capiUi  veneris^  are  very  Umpid  crystals  of  quartz,  containing  green  or 
red  capillary  schorl:  they  are  found  in  the  Ural.  It  is  doubted  whether  |  opau. 
the  opals  of  Siberia  are  of  the  genuine  kind,  but  the  Siberian  onyxes  are  very  fine : 
chalcedonies  and  agates  are  abundant.  The  true  garnet  is  scarce  and  dear.  It  is 
polished  at  Katherinburg.  The  Siberian  avanturine  is  a  translucent  reddish  or  brown 
quartz,  containing  particles  of  mica,  of  a  gold  or  silver  colour.  It  is  found  in  Ural, 
and  when  pohshed,  has  the  appearance  of  mother  of  pearl.  The  rubellite,  or  ruby- 
coloured  schorl,  found  at  Sarapulka,  not  far  from  Mursinsk,  is  a  subject  of  curiosity 
and  discussion  among  mineralogists;  and  there  are  some  contradictions  in  their  de- 
scriptions of  it.  Bai'kaUte  is  amphibole  crystallized  in  prisms.  Beautiful  green  and 
blue  feltspar,  jasper  of  various  colours,  but  in  very  small  pieces ;  black  and  white 
granitelle,  with  green  veins ;  black  porphyry,  formed  on  the  Tcharysh  in  the  Altai 
mountains,  a  wall  twenty  feet  high;  very  fine  lazuHte  in  the  Sludenka  |  laxante.' 
mountains,  near  the  lake  Baikal ;  the  transparent  mica  or  Muscovy  glass,  found  on 
the  Aldon  and  the  Mama,  tributary  rivers  of  the  Lena,  in  plates  throe  or  four  feet 
square,  and  the  gathering  of  which  forms  the  object  of  several  httle  associations 
among  the  c6untry  people ;  such  are  the  productions  most  deserving  of  mention, 
though  much  mineral  treasure,  no  doubt,  remains  unknown  in  this  vast  country. 

We  may  remark,  as  one  of  the  natural  curiosities  of  this  country,  the 
mass  of  native  iron  found  in  1749,  between  Abakansk  and  Earaoolnoi- 
Ostrog,  a  mass  weighing  1680  pounds,  and  which,  according  to  a  tradition  of  the 
Tartars,  had  •  fallen  from  the  atmosphere.  The  asbestos  of  the  Urals  also  deserves 
mention;  of  this  substance  napery,  caps,  purses,  and  gloves  have  been  woven,  and 
some  years  ago,  a  schoolmaster  offered  to  manufacture  from  it  paper  to  an  extent 
sufficient  to  supply  all  the  offices  of  the  Russian  national  records.  We  must  not 
omit  mentioning  the  sofl  and  almost  fluid  clay  called  Hthomarge,  or  '^  rock  |  Rock  mwrow. 
marrow,"  found  on  the  eastern  coasts,  and  which  the*Tongoo8es  eat  by  itself  or  with 
milk,  without  suffering  from  it  any  inconvenience.  Near  the  Ural  mountains,  pow- 
dered gypsum,  commonly  called  "  rock  mealy  ^  is  sometimes  mixed  with  bread,  but 
its  effects  are  pernicious.  In  the  whole  of  Siberia,  there  is  found  on  the  aluminous 
schistus,  an  efflorescence  called  "  rock  butter;"  which  is  employed  by  |  Rockbouer. 
the  people  as  a  remedy  for  diarrhoeas  and  venereal  complaints,  f 

The  vegetable  kingdom  offers  less  variety.  In  a  cUmate  so  rigorous  |  vegetatkm. 
none  but  Sie  most  hardy  plants  can  thrive  ;  the  oak,  the  hazel,  the  elder,  the  plane, 
and  the  wild  apple  ccuinot  stand  the  Siberian  winters ;  they  disappear  in  the  neigh- 
bourhood of  the  Uralian  mountains,  cuid  on  the  banks  of  the  river  Tobol.  The  oak 
and  hazel  appear  again,  but  feeble  and  languid,  on  the  banks  of  the  Argoon,  at  the 
extremity  of  Daooria ;  the  lime  and  the  ash  cease  about  the  Irtysh ;  the  pine,  which 
in  Norway  reaches  the  parallel  of  70**,  does  not  in  this  country  pass  that  of  60*^. 
The  silver  fir  goes  no  farther  than  58**.  The  common  gooseberry  bush  which  grows 
in  Greenland,  does  not  succeed  farther  north  than  Turukhansk  on  the  Yenisei.  Po- 
tatoes diminish  in  size,  till,  at  the  latitude  of  60^  they  are  no  larger  than  pease,  and 

•  Pallas,  Nordiscbc  bcytracge.  t  C;eorgi,  iii.  202,  297,  v.  126. 
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here  the  cabbage  aeqiurcs  no  head.  Notwith«tandlng  these  effects  of  the  eHmale, 
we  are  not  toconclude  that  the  great  Siberian  rivers  pass  through  mere  barren  wastes; 
for  thej  are  skirted  with  thick  forests  of  elders,  willows,  elms,  Tartarian  maples, 
white  and  black  poplars,  and  aspens,  besides  an  immense  quantity  of  difierent  spe- 
cies of  the  pine  tribe,  among  which  we  distinguish  the  Siberian  cedar, 
or  the  Pinua  cembroy  which  sometimes  attains  a  height  of  120  feet,  and 
its  rings  of  branches  sometimes  indicate  an  age  of  150  or  200  years.  It  is  only  as 
far  as  the  banks  of  the  Yenisei  that  this  tree  displays  all  its  magnificence  ;  to  the 
east  it  diminishes  in  size,  cmd,  beyond  the  Lena  towards  the  shores  of  the  eastern 
sea,  becomes  quite  dwarfish,  though  still  preserving  its  proportions.  The  balsam- 
poplar  perfumes  the  air  a  great  way  round,  and  gives  out  by  exudation  its  odorife- 
Fraittteetnid  I  rous  rcsin.  Siberia  neither  produces  apples  nor  pears.  The  Pyrma 
******  I  bcu^catUy  or  wild  pear  of  Daooria,  only  yields  a  tasteless  firuit  of  the  size 

of  a  cherry.  The  firuit  of  the  Pyrus  prunifolioj  or  Siberian  crab,  is  also  small ;  but 
the  berry-bearing  under-shrubs,  the  Rubua  chamccmorusy  the  Rubus  arctUuSj  and  the 
different  species  of  vaccinium  abound,  and  agreeable  drinks  are  made  from  them ; 
the  steppes  are  covered  with  a  kind  of  cherry-tree,  the  Prunus  fruiicosa,  the  frmt  of 
which  is  abundant,  and  is  used  for  making  a  kind  of  wine.  The  Prunus  Sibirica,  or 
Siberian  apricot,  which  grows  only  in  Daooria,  produces  a  sourish  fruit ;  the  wild 
cherry  grows  in  every  part  of  Siberia,  but  the  garden  cherry  becomes  languid  evoi 
in  the  neighbourhood  of  Issim. 

ikmrn.  I  During  their  short  summer,  these  wild  countries  are  adorned  with  a 
considerable  number  of  beautiful  plants ;  several  of  the  Orchideae,  with  their  curi- 
ous and  brilliant  fiowers,  are  indigenous  in  the  forests  of  Siberia ;  the  Ophrys  mth 
norchis,  the  lily  of  the  valley,  black  and  white  hellebore,  the  Siberian  iris,  the  .Aw- 
mone  narcissiflorOy  the  thalictrOj  violets,  potentillasj  the  elegant  Aatragahu  montaimsy 
present,  in  many  places,  an  assemblage  of  colours,  or  exhale  a  mixture  of  perfiunes 
for  which  we  should  search  in  vain  in  some  more  southern  countries.  Each  region 
nmorthe  of  Siberia  possesses  some  flowers  peculiar  to  itself.  The  spireta  of  &e 
ttaoM.  Altai  diBTers  from  that  of  Eamtchatka.   The  handsome  bitter  vetch,  JRo- 

frmta  caragana^  or  Siberian  pea-tree,  the  Daphne  altaica,  the  Saphora  alopecttroides, 
the  dwarf  almond,  the  Poientilln  fruticosa,  the  Asphodelus  (dtaicus,  the  Genlkma 
altaicaj  the  Dianthtis  mperbus,  the  Valeriana  sibirica,  are  partial  to  the  AltaY  moun- 
tains, at  the  feet  of  which  the  blue  aster,  the  rosa  pimpinellifoUaj  and  wild  tulips. 
Of  DMorte.  I  variegate  the  hijls  and  the  meadows.  It  is  in  Daooria  that  the  most 
interesting  riches  of  the  Siberian  flora  are  united  ;  there  the  rocks  are  richly  coloured 
by  two  rosaceous  flowers,  red  by  the  Rhododendron  dauricuniy  and  of  a  golden  yel- 
low by  the  Rhododendron  chrysanihemumy  along  with  the  Lonicera  mongolicOy  the 
Prunui  Sibiricay  and  the  pale  stock.  With  this  assemblage  of  brilliant  colours  are 
intermixed  spots  of  dazzling  white,  produced  by  the  flowers  of  the  wild  pear,  the 
sweet  briar,  elder,  and  Spiral  chamadryfolia.  At  the  bases  of  the  same  mountains 
grow  the  dnetnone  mUsaHUay  the  while  flowered  paony,  the  yellow  and  the  pink  co- 
loured 8taticey  the  Aster  sibiricusy  and  twenty  species  of  potentiUay  and.  of  centaureoy 
while  the  Qeniiana  algida  displays  its  fine  blue  and  white  flowers  at  the  foot  of  the 
icy  alps,  and  the  rhodiola  rosea  adorns  the  same  morasses  where  the  Siberian  willow 
Pc>,cf  emetn  I  waves  its  yellow  branches.*  Eastern  Siberia  produces  a  great  quantity 
""**•  I  of  hlies ;  we  may  particularly  remark  the  Eamtchatkan  hly,  and  another 

called  the  Lis  aavanncy  the  roots  of  which  are  esculent.  We  may  also  mention 
the  Heracleum  panaceOy  and  tiie  Heracleum  sibiricum ;  by  drying  the  stems  of  these 
two  plants,  the  Siberians  procure  a  saccharine  matter  which  is  not  in  suflicient 
quantity  to  be  of  much  utility.  By  subjecting  the  Iwhole  plant  to  distillation,  they 
manufacture  a  strong  liquor  which  is  not  at  all  agreeable,  and  only  in  request  in 
Kamtchatka.*!* 

MediciBal  I  The  true  rhubarb  has  been  sought  for  in  Siberia.  The  Rhettm  rhcqpon- 
•**'*'^  I  ticum  grows  in  the  southern  mountains  on  the  east  of  the  Tem'seX 

•  PaUas*!  Travel!.  f  Georgi,  iii.  (vol.  vii.)  p.  849. 
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There  are  three  plants  which  may  be  used  mstead  of  tea,  the  Sax^raga  croBn/bKa^ 
which  grows  on  the  Bieloi  mountains  near  the  Obi ;  the  Rhododendron  douitcum, 
and  the  Polypodium  flagransy  which  grows  on  die  high  rocks  of  Daooria.  The  last 
of  them  is  used  as  a  cure  for  scurvy  and  gout. 

Gmelin  has  remained,  in  the  preface  to  his  Flora  Sibirica,  that  the 
vegetation  changes  its  chumctef  when  we  pass  the  Tenise'i ;  but  it  is  not 
easy  to  define  changes  of  that  kind  with  precision.  It  is  certain  that  there  are  many 
plants  which  do  not  resist  the  increase  of  cold  which  is  felt  when  we  pass  that  river; 
such  are  the  Concolultts  arvensisj  Campanula  cerTtcarto,  Convallaria  maj<ilis,  Rham" 
nu8  caiharticusy  and  Dactylis  glomerata,  Pallas  observes  that  in  the  vicinity  of  the 
Uralian  mountains  some  Hungarian  plants  are  found.  In  ascending  the  Irtysh 
towards  the  Altai  mountains,  we  begin  to  observe  several  species  which  are  peculiar 
to  Siberia,  and  their  ninnber  increases  when  we  pass  the  Yenisei,  but  they  only  be- 
come abundant  to  the  east  of  the  lake  Ba'ikal ;  Daooria  is  their  real  country  ;  these 
same  plants  do  not  make  their  appearance  in  the  flat  and  wooded  country  between 
the  Tonisei  and  the  lake  Baikal.  We  only  find  here  the  plants  which  are  usual  in 
cold  climates,  and  common  even  in  Europe ;  but  on  the  north-east  of  the  Obi,  we 
find  several  plants  peculiar  to  the  AltaY  mountains.*  In  western  Siberia  on  the  Obi, 
agriculture  disappears  about  the  sixtieth  parallel  of  latitude.  In  the  I  Agricnitare. 
eastern  pcu^  of  it,  grain  has  not  been  found  to  ripen  either  at  Oodskoi,  which  is  under 
55^,  nor  in  Eamptchatka  at  61°.  The  highest  mountains  of  the  southern  frontier 
are  too  cold  and  too  dry ;  thus,  three-fifths  of  Siberia  are  not  susceptible  of  any  sort 
of  culture ;  but  the  south-west  parts  possess  remarkable  fertility.  On  the  north  of 
Kolyivan,  barley  gives  a  return  of  twelve,  and  oats  of  twenty-fold.  Buck- 
wheat is  apt  to  shoot  in  this  black  and  light  soil ;  but  when  sown  in  thin- 
ner soil  it  gives  a  return  of  from  twelve  to  twenty  fold.  The  greater  part  of  the  na- 
tural order  of  gramineous  plants  which  grow  in  Europe  grow  also  in  the  south  of 
Siberia;  but  only  the  winter  rye,  barley,  and  oats  are  cultivated.  The  Tartars  who 
are  fond  of  white  bread  have  great  difHculty  in  rearing  a  little  wheat.  Millet  thrives 
in  the  west  of  Siberia.  The  Tartarian  buck- wheat  (polygonum  Tariaricum,)  is  sown 
in  the  steppes  which  have  been  recently  cleared  by  means  of  fire.  One  of  these  fields 
has  for  three  or  four  successive  years  given  a  return  of  ten  or  fifteen  fold,  without 
requiring  to  be  re-sown,  the  grain  which  falls  during  harvest  sufficing  for  seed  for 
the  ensuing  crop ;  but  the  weeds  progressively  increase  in  number.  This  style  of 
agriculture  is  perfectly  adapted  to  the  indolent  Siberians,  who  thrash  the  com  on  the 
harvest  field,  and  bum  the  straw  to  save  themselves  the  trouble  of  removing  it.  If 
the  working  of  mines,  intemal  navigation,  and  commercial  economy,  have  received 
some  slight  improvements  in  Siberia  under  the  last  three  or  fouf  reigns,  it  is  but  too 
evident,  notwithstanding  the  Russian  panegyrics,  that  agriculture  is  in  the  same  state 
as  it  was  fifty  or  sixty  years  ago.  Bell  of  Antermony,  more  than  half  a  century  back, 
took  notice  of  the  abundance  of  buck-wheat,  rice,  barley  and  oats  to  the  south 
of  Tobolsk!  and  on  the  south  side  of  the  lake  Baikal ;  but  the  obstacles  which  the 
climate  presents  to  the  extension  of  agriculture  have  been  but  feebly  combated.  Be- 
yond the  60th  parallel  of  latitude,  and  the  112th  of  east  longitude,  (from  London,) 
the  cerealia  do  not  succeed.  In  the  north  they  are  destroyed  by  the  cold  5  on  the  east 
the  fogs  prevent  them  from  ripening.  Thus,  two-thirds  of  Siberia  are  destitute  of 
grain.     The  culture  of  potatoes  begins  to  supply  its  place. 

Common  flax  grows  in  several  parts  of  the  tfral.    The  Linum  perenne 
reaches  as  far  as  Turukhansk :  hemp  grows  as  far  north  as  55^.     At 
the  foot  of  the  Altai  mountains  some  Tartars  make  thread  and  cloth  of  two  species 
of  nettles,  the  Urtica  diotca  and  cannabina,1[     Hops  are  in  great  abundance. 

The  animal  kingdom  fills  a  great  portion  of  the  picture  of  this  wild 
region.     Among  the  domestic  animals  the  rein-deer  is  the  most  conspi- 
cuous. We  have  seen  that  the  cold  zone  being  more  extended  in  Asia  than  in  Europe, 
the  rein-deer  come  down  to  a  lower  latitude.^    Pallas  and  Sokolof  saw  large  flocks 

*  PtUas,  X.  iv.  p.  445,  456.  (translation  in  quarto.) 

f  8torch»  Tableau  de  la  Ruasie,  t.  i.  p.  249.  i  See  p.  244. 


FhiZfbrrap, 
neulea. 


Animali. 
Rdn-drer. 


486  BOOK  TH1RTY-8£YENTU. 

of  them  on  the  moimtains  boiaoding  Chineee  or  Mongol  Ttrtary,  near  die  tKMiroee 
of  the  Onon,  between  49  and  50  degrees  of  latitude.  Thus  the  countries  of  the 
rein-deer  and  camel,  which  are  separated  by  an  interval  of  twenty  or  thirty  degrees 
in  the  western  part  of  our  continent,  touch  one  another,  and  are  perhaps  mingled  in 
the  countries  of  the  east* 

lis  uefttimift.  I  The  rein-deer  is  perhaps  the  great^t  blessing  that  nature  has  be- 
stowed on  the  imfortunate  nomade  of  the  arctic  regions.  He  yokes  these  nyiimnl^y 
in  his  sledge,  drinks  their  milk,  Uves  on  their  flesh,  and  clothes  himself  with  th^ 
skins  ;  their  bladder  serves  him  for  a  bottle,  he  makes  thread  of  their  intestines  and 
their  tendons ;  and  he  sells  their  horns  for  the  purposes  of  pharmacy.  Rein*deers 
are  not  expensive  to  keep,  a  moss  which  they  find  under  the  snow  being  almost 
their  only  food.  They  can  dispense  with  a  house  or  stable  in  a  climate  in  ndiich 
other  animals  of  most  robust  constitution  cannot  Uve  at  all.  But  this  animal  does 
not  perform  so  long  journeys  as  some  naturalists  have  asserted.  It  is  feeble,  and 
apt  to  get  out  of  breath.  A  yoking  of  rein-deers  accomplishes  only  twelve  or  eighteen 
miles  in  a  day.  A  Samoid  is  reckon^  a  rich  man,  who  has  100  or  150  rein-deers. 
An  economical  Tongoose 'keeps  as  many  as  a  thousand;  a  Koriak  several  thousands; 
and  we  are  told  that  among  the  Tchootches  there  are  shepherds  who  own  as  many 
as  50,000.* 

siberiM  &ogu  I  The  Siberian  dog,  resembling  the  wolf,  is  in  some  measure  the  com- 
panion of  the  rein-deer.  He  serves  as  an  animal  of  draught  not  only  among  the 
Kamtchatdales,  but  among  the  Tongooses,  the  Samoids,  and  the  Ostiaks.  He  nms 
with  extreme  agiUty ;  but  wild  and  difficult  to  guide,  he  often  throws  himself  with  the 
sledge  and  his  master  over  dangerous  steeps :  the  equipage  of  the  Kamtchatdales 
is  on  the  whole  very  bad.     They  feed  their  dogs  on  dried  fish. 

It  does  not  appear  that  grazing  is  carried  to  such  perfection  as  it  might  attain  in  a 
country  so  rich  in  pastures.  Among  the  Siberian  nations  the  Buriaites  and  Mongds 
are  distinguished  by  their  numerous  flocks. 

Honei.  I      The  horses  of  the  Mongols  are  uncommonly  beautiful;   sometimes 

they  are  striped  like  the  tiger,  or  spotted  like  the  leopard.  The  great  nomade  nations 
of  central  Asia  are  fond  of  horse  flesh,  and  prefer  it  to  beef.  They  often  dry  it  in 
(he  sun  and  wind,  and  then  eat  it  without  farther  preparation.  An  adan^  or  stud  of  a 
noble  Mongol  contains  three  or  four  thousand  horses  or  mares.  The  Tartars  of 
western  Siberia  have  taken  along  with  them  in  their  migration  the  favourite  animal  of 
their  nation,  the  horse.  He  wanders  in  the  steppe  of  Barabin  in  immense  droves. 
Sheep.  I  The  greater  part  of  the  Siberian  horses  are  white.     The  sheep  are  of 

(he  broad-tailed  kind ;  but  the  people  procure  the  lambs'  skins  which  are  so  delicate 
and  so  well  prepared,  only  by  cruelly  opening  the  bodies  ef  the  pregnant  ewes.  The 
Cttde.  I  black  cattle  of  Russia  transported  to  Siberia  have  diminished  in  size,  bat 

improved  in  strength.  In  general,  the  animals  which  belong  properly  to  the  plateau 
of  central  Asia  extend  more  or  less  into  the  southern  mountains  of  Siberia.  The 
camel  not  only  comes  thither  in  the  caravans,  but  he  lives  in  Daooria  with  the  Rus- 
sian Mongols. 

wiu  uuiinit.«  I  Next  to  North  America  and  Southern  Africa,  this  country  is  the  most 
extensive  hunting  ground  in  the  world.  But  the  Russians  have  employed  this  re- 
source with  too  great  eagerness.  The  animals  of  chace  now  get  beyond  their  reach, 
or  diminish  in  number,  f 

sd>ie«-  I      The  best  sables  are  found  at  present  in  the  neighbourhood  of  Takootak 

and  of  Nertchinsk ;  but  they  are  in  greater  numbers  in  Kamtchatka.  Diflerent  ex- 
pedients are  employed,  but  chiefly  blunt  arrows,  for  kilhng  these  animals  without  in- 
juring the  skin,  which  is  often  worth  ten  pounds  on  the  spot  The  skin  of  the  CkmU  i^- 
caon,  or  black  fox,  sells  at  1000  rubles,  or  nearly  JS160;  and  one  of  them  often  pays 
the  tax  due  from  a  whole  village.     The  Cants  iagopus,  or  IsatiSy  the  rock  or  ice  fox^ 

*  Storch,  Tableau  Statistique  de  la  Ttussie,  t.  ii.  p.  195. 

t  Prodromus  flora  rosaicae.  par  M.  Dwi^bski,  D.  M.  of  the  university  of  Mofcow,  Gottin- 

"* ,  1804.  t  Ginelin,  Nov.  Comment.  Tetrop.  v.  358. 
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whose  colour  is  generally  white,  but  sametimes  bluish,  inhabits  the  icy  zone,  Eamt- 
chatka,  and  the  ea^stem  islands.  This  animal  rivals  the  monkey  in  the  dexterity  of 
his  mischievous  pranks.  The  other  animals  that  are  hunted  for  the  sake  of  their 
skins  are  the  ermines,  marmots,  martins,  squirrels,  and  others  of  less  of  value.  The 
silver-coloured  squirrels  of  the  country  of  the  Teleoots  are  much  esteemed.  The 
white  bear  is  the  most  formidable  among  the  wild  beasts  of  Siberia.  The  hunter 
nevertheless  attacks  him  with  the  lance,  and  the  stupid  animal,  seated  on  his  two  hind 
legs,  allows  the  deadly  weapon  to  approach.  The  brown  bear  is  also  common.  He 
is  destroyed  by  many  ingenious  devices.  The  Koriaks  succeed  in  hanging  him  up 
on  trees  by  a  bait  fixed  to  a  strsq>.  In  the  mountains  they  watch  the  path  where  they 
are  accustomed  to  pass,  and  place  on  it  a  noose  of  a  rope  which  has  a  heavy  log  tied 
to  its  other  end.  When  the  animal  finds  himself  caught  in  this  manner,  he  exhausts 
himself  by  dragging  the  weight  along,  or  he  furiously  attacks  the  log,  or  throws  it 
down  a  steep,  and  then  is  dragged  over  along  with  it.  The  ounce  makes  his  appear- 
ance in  Daooria;  the  lynx  and  the  glutton  are  inhabitants  of  every  part  of  Siberia. 

The  elk  is  diffused  over  a  great  part  of  Siberia,  but  does  not  pass  the  |  Tbediu 
latitude  of  65^.  It  is  hunted  in  March,  when  the  surface  of  the  snow  begins  to  melt. 
The  huntsman  glides  easily  along  with  his  broad  wooden  pattens,  while  &e  elk  sinks 
at  every  step.  We  ought  also  to  take  notice  of  the  tahioy  or  wild  horse,  in  the  steppes 
of  Issim;  the  koolafiy  or  wild  ass;  the  dchigheiat'y  or  Equus  hemionu8y  a  sort  of  mule; 
the  stag,  the  roebuck,  the  aniehpt'^ga,  the  anielope-gutturoaaj  or  hydrophoba  of 
Daooria,  the  argali,  or  ovis  mtumony  who  extends  from  Caucasus  to  Kamchatka; 
some  wild  boars  on  the  banks  of  the  Irtysh;  the  musk  animal,  though  rare;  and 
a  great  number  of  beavers,  particularly  in  Kamtchatka;  but  as  for  the  civet,  or  zibeth, 
of  which  several  authors  speak,  naturalists  do  not  seem  to  know  it;  perhaps  the  ani- 
mal intended  is  a  species  of  musk  rat,  {9orex  moachatus)  which  Uves  not  in  Siberia^ 
but  on  the  banks  of  Kama,  the  Samara,  the  Wolga,  and  the  Don.* 

Siberia  possesses  also  various  smsdl  animals  worthy  of  notice,  such  as 
the  hare  of  Daooria,  (Lepus  toku')  the  hare  of  Mongoha,  or  Lepu8  ogo^ 
iorm,  which  extends  to  the  Aleutian  islands ;  the  mountain  hare,  which  makes  a  re- 
gular provision  of  hay;  the  moles,  and  several  other  animals  of  the  rat  and  mouse 
kind,  among  which  we  may  mention  the  lemming,  which  oflen  emigrates  in  colonies, 
always  takmg  a  straight  direction,  and  the  spepies  called  the  Mus  {BconomicuSj  and 
the  Mus  aociaHsj  who  store  up  in  their  holes  considerable  quantities  of  onions  and 
other  esculent  roots,  which  the  Siberian  diligently  searches  out  to  apply  them  to  his 
own  use. 

Both  inhabitants  and  traveUers  here  are  tormented  with  insects;  the  |  imm. 
air  is  darkened  with  mosquitoes,  and,  notwithstanding  the  intense  cold,  the  houses 
are  infested  with  bugs.  -  The  BkUta  indieoj  or  kakerlak,  introduced  from  more  south- 
em  parts  by  Kiachta,  has  spread  to  the  banks  of  the  Wolga.     It  has  not  been  found 
possible  to  propagate  the  bee  in  Siberia. 

This  country  aboimds  in  excellent  winged  game,  such  as  wild  ducks,  |  siinis. 
geese,  swans,  water-hens,  wood-cocks,  and  partridges.     Among  the  birds  of  passage 
we  distinguish  the  polar  goose  and  Anas  glacialis.  Eastern  Siberia  and  Kamtchatka 
possess  a  species  of  goose,  the  Anas  grandisj  which  lives  at  sea,  and  is  sometimes 
thrown  on  shore  in  thousands. 

It  is  surprising  that  the  Russians  do  not  attempt  any  whale  fishing  in  that  part  of 
the  Frozen  Sea  which  Ues  east  from  Nova  Zembla,  and  which  is,  perhaps,  only  a 
long  strait  Herrings  and  other  fish,  as  well  as  the  great  cetaceous  tribes,  must 
abound  in  that  sea.  The  Samoides  are  the  only  fishers  in  it;  they  catch  in  the  Gulfs 
of  Obi,  and  of  Kara  particularly,  the  belouga  de  mer  or  Delphinus  leuc<$s  which  mea- 
sures three  fathoms  in  length,  as  well  as  the  Delphinus  orca.  They  fish  in  large 
quantity  the  Salmo  nasus  and  the  Salmo  autumnalisy  the  last  of  which  ascends  from 
the  Frozen  Sea  into  all  the  rivers  with  stony  beds,  as  the  YeniseY,  the  Lena,  and 
others  to  the  east,  but  does  not  enter  the  Obi,  which  has  a  slimy  and  earthy  bottom; 
the  case  is  the  same  with  the  white  trout. 

•  Storcbf  t.  ii.  p.  34. 
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SSHicS^L  ^  compeiMation  for  this,  the  Obi  produces  rerj  large  spariings,  nimi- 

«w!  berloas  swarms  of  sturgeons,  white  salmon,  pikes,  eels,  and  eel-pouts; 

besides  many  of  which  we  only  know  the  Russian  and  Ostiak  names,  requiring  from 
the  naturalist  long  discussions.  Many  of  these  lish  ascend  from  the  sea;  others 
come  down  from  the  lakes  and  smaller  streams ;  they  are  almost  all  obhged  to  quit 
the  Obi  on  the  approach  of  winter,  before  its  waters  become  corrupted  under  the  ice. 
This  putrefaction  arises  solely  from  the  marshy  quaUty  of  the  soil,  and  the  slowness 
of  its  course;  some  also  ascribe  it  in  part  to  the  saline  particles  brought  down  by  the 
Irtysh  and  the  Issim;  this  is  not  so  well  substantiated.  The  waters  of  rirers  which 
run  over  a  pebbly  bed  continue  pure  at  their  mouths;  several  species  of  fish  live  in 
these  parts  alone.  The  putrid  waters  disappear  in  the  spring,  when  the  melting  of 
the  snow  supphes  the  river  with  fresher  and  better  water.  The  waters  of  the  Irtysh 
being  somewhat  calcareous,  maintain  excellent  stuigeons.  The  sterlets  and  eel- 
pouts  of  that  river  are  very  large.  The  Yenisei,  the  Lena,  and  the  other  riv^s  of 
eastern  Siberia,  abound  in  salmon  and  trout 

Ffak  or  tiw  The  fisheries  of  the  coast,  and  among  the  islands  of  the  ocean,  are 

Euteni  Mft.   ^  yQ^  j^^jj^  j^jj^j  ^^yy  remarkable  even  considered  as  an  article  of  physicid 

geography.  The  sea  between  Mantchooria,  Siberia,  Eamtchatka,  and  the  Kurile 
islands,  is  a  real  Mediterranean.  The  sea  Ijring  between  Asia,  America,  and  the 
Aleutian  islands,  partakes  very  much  of  the  same  character.  In  these  two  ichthyo-> 
.logical  regions  are  seen  numberless  shoals  of  those  singular  animals  which  hold  an 
intermediate  place  between  quadrupeds  and  fishes,  as  whales,  sea-bears,  sea-wolves, 
manatis,  and  sea-otters.  Our  account  of  these  is  reserved  for  the  descnption  of 
Russian  America. 

Such  is  the  picture  which  the  physical  geography  of  Siberia  at  the  present  time 
presents ;  but  it  must  have  been  different  at  an  epoch  when  large  herbivorous  amimala, 
similar  to  those  of  the  torrid  zone,  occupied  rich  pastures,  which  must  then  have 
supported  them  in  this  country,  and  which  presuppose  a  very  mild  temperature.  We 
have  already  called  the  attention  of  our  readers  to  the  numerous  remains 
of  elephants  and  rhinoceroses,  and  other  animals  of  the  torrid  zone, 
which  have  been  found  in  Siberia  along  the  Issim,  the  Irtysh,  the  Obi,  and  the 
YemseY,  and  on  the  very  shores  of  the  Frozen  Sea.*  The  bodies  of  these  quad- 
rupeds are  found  mixed  with  sea-shells  and  bones  which  appear  to  be  skulls  of  the 
largest  inhabitants  of  the  ocean  ;'|*  they  are  met  with  along  the  river  sides,  and  in 
beds  of  earth,  and  seldom  if  ever,  in  a  pebbly  stratum.  The  Liaikhof  islands  are 
composed  entirely  of  sand  and  the  bones  of  elephants,  rhinoceroses,  and  mammoths 
or  Siberian  elephants,  quite  entire,  with  part  of  the  skin  in  a  good  state  of  (nreser- 
vation.}; 

These  astonishing  remains  of  an  animal  population  foreign  tp  the 
present  cHmate  of  Siberia  have  given  rise  to  various  conjectures.  It  is 
unnecessary  to  refute  the  learned  Bayer,  who  wished  to  consider  them  as  belonging 
to  elephants  which  accompanied  the  Mongohan  and  Tartar  armies.  The  immense 
number  of  bones  fo.und  is  adverse  to  such  a  theory,  although  no  admixture  of  the 
remains  of  marine  animals  had  been  present.  Pallas  thinks  that  they  may  have  been 
carried  to  their  present  situation  by  a  deluge ;  but  they  present  no  trace  of  having 
been  rolled  or  dragged  along  for  any  length  of  way.  These  circumstances  concur  to 
mak^  us  consider  them  as  the  remains  of  animals  which  had  lived  in  the  very  places 
in  which  they  are  found.  But  how  could  these  animals  have  subsisted  in  a  countiy 
so  barren  and  so  cold]  For  the  solution  of  this  problem,  it  has  been  supposed  that 
Siberia  must  have  been  at  one  time  much  more  temperate  and  fertile  than  now. 
Was  this  owing  to  a  different  position  of  the  ecUptic,  producing  a  different  state  of 

•  See  pp.  130, 133,  of  this  volume. 

t  Acts  I'etropolitans,  1773.  t.  xvii.  p.  583.  Compare  Pallas,  Voyages,  t.  ii.  p.  10, 377,  403. 
t.  ui.  p.  84,  106.  t.  iv.  p.  50,  379,  459. 

t  Ibid.  iv.  p.  130.  Adams's  Journey  to  the  Frozen  Sea,  in  the  Ephemerides  geogr.  or  Wei] 
~^r,  XXV.  p.  259,  &c.  ^ 
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liie  terrestrial  zones?  Geometricians  and  astronomers  are  not  inclined  to  admit  the 
possibility  of  any  such  alteration  in  the  astronomical  position  of  the  globe.     There 
is  another  fact  which  is  worthy  of  mention,  that,  though  we  should  not  expect  in 
Siberia  the  wonderful  activity  of  the  madrepores  which  in  the  equatorial  seas  rear 
new  islcmds,  yet  the  lake  of  Kamyschlowa  on  the  right  bank  of  the  Irtysh,  not  far 
from  Petropaidofsk,  is  encircled  with  successive  banks  of  coral,  and,  according  to 
some  authors,"*  it  would  appear  that  the  .'madrepores  even  still  continue  to  form  new 
banks.      A  more  full  investigation  of  this  fact  might  throw  a  great  light  on  the  physi- 
cal history  of  the  globe.     Perhaps,  as  these  madreopes  retain  their  activity  in  cold 
seas,  or  may  belong  to  species  differently  constituted  in  their  relations  to  tempera- 
ture ;  so  the  large  quadrupeds  may,  in  like  manner,  have  been  different  species  which 
were  adapted  to  a  Siberian  climate,  and  lived  on  a  vegetation  which,  though  not 
vigorous,  was  extended  over  a  wide  territory.     With  regard  to  th^  accident  which 
may  be  supposed  to  have  brought  so  many  to  deposite  Iheir  bones  in  the  same  heap, 
it  is  a  diiSiciilt  problem^  but  as  a  point  of  conjectural  physical  history  it  is  not  limited 
to  Siberia. 

*  Georgi,  iii.  104i. 
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MATHEMATIC/1,  GEOGRAPHY. 


I. 


COMPARISON  OF  FRENCH  AND  ENGU8H 
WEIGBTS  AND  MEASURES. 

VmU  -aUch  form  the  Baaa  of  the  J^em  French 
Syutem  compared -with  the  WdghUandMea- 
ouret  of  England, 

3,2809167  feet,  or  39,371 

[inches. 
Are  SS3  1076,441    square  feet 

litre  sa  61,028       cubic  inches. 

Stere  =  35,317 

Gramme       ss  15,4441 


The  Metre 


Gramme  alsoss  5,6481 


cubic  feet, 
grains  troy, 
drama  avoirdu- 
pois. 


^ew  Weighti  and  Meaeureo  of  France,  compar- 
edtoiih  the  Old,  and  also  -with  English  Weights 
and  J^aswes. 

Linear  Measure* 


Distance  "^ 

from  the  f 

Equator   V  30784440 

to   the     I 

Pole       J 
Degree  (cen* 

tesimal) 
Myriametre 
Kilometre 
Hectometre 
Decametre 
Mbtsb 


32809167 


Decimetre 

Centimetre 

Millimetre 


307844,4 
30784,44 
3078,444 
307,8444 
30,78444 
3,078444 

LineiFkeneli. 

.    44,3296 
.    -      4,43296 
.    .      0,443296 


328091,67 
32809,167 
3280,9167 
328,09167 
32,809167 
3,2809167 

Laid  Engliifa. 
47,2452 
4,72452 
0,472452 


Frendi 
CaWc  iacbei. 

Deeahtre    -     504,124160 
LiTRB  ou  Deci- 
metre cube 
Decilitre     - 


•BiaHkh 

Cabielndtet. 
610,280264 


Centilitre  - 


61,0280264 
6,10280264 

Cabie  liaei.      . 
1054^564296  » 


Square  or  Superfiddl  Measure, 
EogUih  Squaro  Feet. 


YcenA  Square  Fetu 
Miri- 


10764414,3923 
1076441,43923 
107644,143923 
10764,4143923 


are  9476817,46113 
Kilare947681,746Il3 
Ilectare94768,1746113 
Decare  9476,81746113 
Aai         947,681746113         1076,44143923 
Declare     94,7681746113         107,644143923 
Centiare     9,47681746113         lt),7644143923 

Square  Inehet.     Sqanre  Dnchei. 

Square  Decimetre  13,646617      15,500756 

Square  Lmet.  Square  Linet. 
Square  Centimetre  19,651134  22,321088 
Square  Blillimetre    0,19651134    0,2232108 


Myrialitre 
KUoVitre        ^ 
Metre  cube  > 
Hectolitre 


Measures  of  Capacity, 

Vrencli 

enbiefeeC 

291,738519 


English 
eobiofcet. 


29,1738519 
2.91738519 


353,1714693 
35,31714693 
3,531714693 


iM124160 
5M124160 

CotMC^inM. 
871,1269^ 

The  litre,  which  is  the  unit  for  ueasures  of 
capacity  =  2,113  English  pints,  wine  iqeasure ; 
and  therefor^  the  Hectohtre  equals  26^  such 
gallons— 35  litres  b  a  Winchester  bushel, 

SoUd  or  Cubic  Measures, 

French  EnsOrii 

enbic  feet:  eubie  feet. 

Decastere  -  291,738519        353,1700 

STina  (metre  cube)  29,1738519        35,3170 

Decistcre  -  2,91738519        3,5317 

This  measure  is  used  for  fire-wood,  stone, 
&rc  The  stere  is  the  same  as  the  Idlometre  in 
the  preceding  measure. 


Weights, 


FoidideMaie. 
livret.  on.  {rot.  gn. 
Bar  or'^ 
Cubic 
Metre  V2042 14  0  14 

of  f 
water  J 
Myriagram- 

me         20 
Kilogramme2 


BncrMh  Trov  weight. 
Ibb   on.  dr.  gr. 


2681  3    6    2, 


6 
0 


6 
5 


63,5 
35,15 


Hectogramme  3  2  10,715 
Decagramme       2  44,2715 
Gbakhe        -  18,82715 

Decigramme  1,882715 

Centigramme  0,1882715 


26  9  15    1,46 
2  8    3  12,146 
3    4    8,414 
6  10,441 
15,4441 
1,54441 
0,15444 


H.    M.    S* 

0    0    0.864 
0    1  26.4 
2  24    0. 
24    0    0. 


FrenchMw  Measure  of  Time  compared  with  the 

Old  or  Usual  System, 

OldTalne. 
Kewdiviiioii. 

1  second 
100  seconds,  1  minute 
100  minutes,  1  hour 
10  hours,      1  day 

Reversed 

Old  or  otoal  dhriahm. 
1  second 
60  seconds,  1  minute 
60  minutes,  1  hour 
24  hours,      1  day 

French  J^ew  Measure  of  the  Circle  compared 
•with  the  old  or  Common  System, 

New  dWbion.  Old  vtf ne. 

100  seconds,  1  minute  of  space,0<>  0'  32"| 
100  minutes,  1  degree,  ^  ^*    ^ 

100  degrees,  1  quadrant,  90    0    C 

400  degrees,  1  circle,  360    0    ( 


New  Value. 

H.    tt. 

s. 

0    0 

1.1574 

0  69  54.4 

1  15  74. 

10    0 

0. 
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■  Jievef'itii. 

60  tierces,    l  second,  qo  (/  3"^- 

60  seconds,  1  mmute  of  space,  0    1  85  *% 
60  minutes,  1  degree,  i  ll/'l  * 

90  degrees,  1  quadrant,       100  >    0 
4  quadranta,or360<>,lcircle,40a  ^    0 

Old  Weig^hit  and  Meature/*^/  ^^tince, 

LoKo  HsAsunx.— The  t<*se  or  fathom  of 
France  is  equal  to  six  fee*^rench,  the  foot  to 
12  inches  French, '  and  ^tie  inch  to  1^  lines, 
each  subdivided  intt>  x-  points ;  76  French  feet 
are  nearly  e^jual  u  81  English  feet*;  or,  more 
•ccurately,  40,000  lYcnCh  feet,  inches,  or  Unes, 
equal  42,638  English  feet,  inches  or  lines. 
Thus /^French  foot  equals  1.06597  English,  or 
12,7^934  English  inches ;  and  hence  one  En- 
glish foot  equals  11,26  French  inches.    The 
Faris  aune  was  46.i^  English  inches.  - 

In  the  old  French  road  measure,  the  lieue, 
or  league,  is  two  French  miles,  each  mile  1000 
toises;  hence  the  French  league  equals  two 
English  miles,  three  furlongs,  and  15  poles. 

The  French  league,  however,  in  different 
parts  of  France,  has  been  applied  to  differeixt 
distances.  The  marine  league,  (20  to  atle- 
gree,)  equals  2853  toises,  or  6081  English 
yards;  and  the  astronomical  league,  (25  to  a 
degree,)  equals  22822  French  toises,  or  1865 1 
English  yards. 

The  arpent,  or  acre  of  land,  contained  in 
general  100  square  perches;  but  the  perch 
raried  in  different  provinces. 

The  old  French  weight  for  gold  and  silver 
(called  poids  de  marc,)  makes  the  pound  or 
livre  contain  2  marcs,  16  ounces,  128  gros,  384 
deniers,  or  9216  grains. 

The  French  marc  =s  3780  grains  Troy 
weight. 

For  commercial  weight,  the  poids  de  marc 
was  likewise  used,  and  the  quintal  of  100  livres 
=a  108  lb.  avoirdupois,  very  nearly. 

Weights  and  measures,  however,  varied  con- 
siderably in  the  different  provinces. 

Com  meature  was  the  muid  of  12  setiers,  24 
mines,  48  minots,  or  144  bushels. 

Wine  measure  was  the  muid  of  36  setiera,  144 
quartes,  or  288  pints. 


n. 

Synoptical  Table  of  the  Planetary  System* 
Dkmeten  and  bqlk ;  ibott  of  tlie  earth  considered  as  anity. 


ij,nter 
Aturn 
^ranuB 


10.862 
9.983 
4.332 


1.281 
.995 
80.49 


Rotation^  or  Sidereal  Day.         Flattening  at  tht 

Pokt. 
Hn.Mm.Sec 

24    5  28 

23  21     0 

23  56    4 

24  39  21 

9  56    0 

10  16    0 

^CalandUlo    11  39    0 


Mercury 
Venus 

The  Earth 

Mars 

Jupiter 

Saturn  ^"*"^^*^ 


20.91 
13.3 


3n 

-h 

\ 

.81 
16.1 


Revolutions 

Y.  D. 

Mercury    0    87 

Venus        0  224 

The  Earth  1      0 


Mars 

Vesta 

Juno 

Ceres 

Pallas 


1321 

3240 
4  130 
4  221 
4  241 


Tropical. 

n.  M.     Si 

23  14  32.7 
16  41  27.5 

5  48  48. 
22  18  27.4 


Jupiter  11  315 
Saturn  29  161 
Uranus     83  294 


17  .      . 
14  39       2 
19  16  15.5 
8  39    . 


Sidereal. 
D.    H.   Bi.  S. 

87  23  15  iU 
224  16  49 10.6 
365   6  9  3 
686  2:>  30  35.6 


4,332  14  ?7  m 
10,759  ISllU 
30j689    .29 


Half  of  the  greater  »tri»  of  the  Orbits  of  the 
Planett  /  or  their  mean  dietancetfromtkt  Svn, 
in  Myrimetree^  each  contmmng  32809  JSn^M 

MjrritiMtRi. 
Mercury,       .        .         .        5917938 


Venus, 

The  Earth, 

Mars, 

Vesta, 

Juno, 

Ceres, 

Pallas,t 

Jupiter, 

Saturn, 

Uranus, 


11058213 
15287873 
23294021 
36278123 
40619979 
42382000 
42666000 
79511907 
145836700 
291720130 


The  Sun 

Mercury 

Venus 

The  Earth 

The  Moon 

Mara 

Vesta 

Juno 

Ceres 

Pallas 


Dbmeter. 
111.45 
0.4012 
0.9693 
1. 

0.2731 
0.5199 
0.4 
0.1 

0.3076 
0.154 


Bulk  or  Value, 

1,384,462. 

0.06456 

0.8902 

1. 

0.02036 

0.1406 


0.02913 


The  relative  proportion  of  the  eccentridtn  it  tk 
half  of  the  greater  axis. 
Mercury,         .        .        .      j0.205523 


0.00365 


Venus, 

The  Earth,     . 

Mars, 

Ceres, 

Pallas, 

Jupiter, 

Saturn, 

Uranus, 

IncUnatiort  of  the 

Mercury, 

Venus; 

The  Earth,    . 

Mars, 

Ceres,  • 

Pallas, 

Jupiter, 

Saturn, 

Uranus, 


0.006885 

0.016814 

0.093088 

0,082501 

0.2463 

0.048077 

0.046683 


Orhit 


it  to  the  Ecliptic. 
6«  3^  2ff 
3    33    10 

0  0     0 

1  50   47 

10  36  sr 

34  50  40 

1  19  38 

2  30  40 
0  46  12 


tTh?S2;^Kl1r'*p°«?1?™*^'    Biot.Attronomie  Physique. 
tlielr^SSr^'tSSiLneu'i^'^:''*'^^''  notwithsuinding  the  idenrity  sfmoit  of  its  mean  diitanee  wkhtbitrf  CejJ 
orWtt  int«m«t  each  oiW    p JE.  f  *^  '*'?""* '™"  ^'J^ ""?".  ■*  **»«'  aphelion  and  peribeikn.  BetwemttoeP"^"* 
o  Winer,   raiias  sometiinefl  api>roaches  Jupiter,  and  loinctimes  Man. 
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^90 


si 
si 


Co 


COcoCOC^C^i-i^OOO 


<0  00 


O  O  '^  •^  iH  *o  c* 


3iH(n<N  »0^- 
0  g5  V5  00  Q 


CO  0»  Ci  ^ 

•>jooi>s.N.ooa>ooooo> 


Tf»-<C0C0CNOO»-iO 
00b-tO,*O'^C0Wi-» 


t-«C*e5«*«0«0K.000>O 


f-<c«co^*950Koooo 


»-iWC0'*V>OK0p0»O 
OOOOOOCOOOOOOOQOOOC^ 


^ 


3a 


f200W^»O'sJ»C»00e*5«O 

^o5eoh-'^*oo>ci«oo> 


5« 


aa 

51 


Y7 
5«_ 


i 

i 


«0  »0  »0  '*'*  ^ 


^  '^  ''4'  '^ 


00  ovco  to  <« 

C*  •O  00  tH  -^ 

»n  ^£2  CO  oi  »-< 

^  ^  ^  ^  ^  ^ 


00  »♦  »o»o  b. 
<0  OV  1-1  CO  •o 


QQOiOO 


(0'14<r-'^-'-I^OOO)00 

KltC<d«0'<5j»CO*<N»-'00 

COCOCOCOCOCOCOCOCOCO 


*-ir-4«O00CI'«*C»«Oh-C0 
OC0'<f»O»«?0»O«O»0C0O 

o>coooc*»t>*»-««oo>coi>- 
oooois.h-oo«o32c2 

^Ht    ^S*    ^3^    ^M^    ^M^    ^9^   ^M^    ^^P    ^3^    ^^P 


O  K-Vj  CO 
>0  en  W  CO  i  -  ^ 
O  t^  l>-  O  CO  <0  Oi 
CO  C«  1-1  •-•  Q  Oi  00 
^  «^  ^  «^  ^  CO  CO 


O  00  ""i?  o>  ^ 
CO  O  K(N  h» 
<0  Oi  -^  "*  <o 
"  00  N.<0 
coco  CO 


r>cococ»c«<N«0'^'*v> 

OCNCOtOOtOK'-OOOC* 
pJ^C0»CK.a^O(NC0»O 
»0V)<<tC06»^'^OC>C0 

cococococococoeoc*ci 


F-KNCO-^Vj^KOOO^Q 

coeococo«oooco«oco"* 


^«  ^^  ^^  ^^  ^y  ^^  ^^  ^^  ^^  *o 


«-«C|C0'*V5^0K00O»O 


O0»0i0^00t<*0«0'*«0 


o>o><o(N»oi>-oo<bcooo 

00<0'*MO^«coOKeO 

•        •      _•        •        •        «         •        »         •         • 

ooaoc^oo^•^.l^.KOto 


1-icocO'^oocoOKK^ 
0<£)(NOOCOO»Tj«0»'*0> 

*o»o«n'*'^cococ«c^i-j 


00  »0  v>  Keo 

K.i-irt  CO  c5o»  "*co 

oooo»o*ooKto^c5?Hi 


O  »^  V)  C»iH 
»0  ^  tH  " 


o  ooo  «o  o 

QOO  »0  CO  r-» 

«o  «o  »o  «o  «o  , 

to  V)  to  V)  V)  V) 


o  »o 

U3  0» 


-^  P  h,  CO 


C»00«O»-ll>-OI00c0  30^ 

CO(NO»OI^»^0000» 


i-»r«co'*»o^KoocftO 


'HC*C0'^*»0t0N.000»O 
C«C«C4C«CNC«C^C^MC0 


I 


s 


I^S"* 


£0000 


l?^9 


Looo^o 


!0  0  0 
CO 


85 


'Of^W 


cJ-^*^ 


K«0»0 


Soto 
coco 


ooo 
CO      CO 


CO  ^  ^ 
1-11-liH 


CO-*  »o 


CO  ooo 


CO 


"^-^eo 


•^o»o> 


qrijSii 


OQO 


s 


»o  »o  <o 


tOKOO 


00  ^00 

«oeo 


wwct 


o»c*o» 


K.00<0 
JOCNCO 


«o«o  *c 


o*  »o*-< 


00Q>  fH 
v>  V><0 


QOtOOQ 


WOO 


^®~ 


w 


<o<o  <o 


CO       C*3 


<0>.K- 


OOtH 


OOO 
CO 


00  00  Ok 


«NCO  ^ 


/ 


ooo 

CO         CO 


o>oo 


V>tOh. 


QCt<0 
^COCM 


ooo 


ooo<o 


S^Cd 


O'*00'«}« 


oooo 


<o  oooc* 

OKNCO 


o  <o<o  o 
o  o  ^  o 


ooo 

CO 


OIO*C* 


OOOtO 
tHriOl 


oooo 

CO       CO 


8?§3o*oi 


01  0*0^  o* 


^ka*i 


8 

s 

2 


gV)  W^  *OCO 


.  O  O*  CO  ^  v> 


i" 


'S 


SeoOQ*  w«o 
5o*tHcoco 


i 


NjOjeooo^ 
ta^  <0  K  h«  09 


4 


eo^»o«o 


'wO*CO'*«0  0 


494 


TABLES. 


.CO"*  00 
JJco  en  «o 


0>OC«7'*^00OCtO«O 

•        ••••••••• 

»0  <p  «0  "^  cn,C^  CO  ^  K-  »-^ 

^  "*  "^  CO  CO  CO  CO  CO  CO  « 


»co»eo*H«oc»c7e*j«p«0 
o6b^o«o«oo?h-oogci 


S00«3'*C0'^O00t<w  — 


00  «3  "^  CO  -^  O  00  hw  »6        5  CI  •-• 
I  e<a.  c«  ot  e*l  c«  c«  v4  ^4  r4       *^  f^  »h 


«o  oeookOctooKooo 

«O00C««O00OO'CK 
^N«oO'^00fl0N'-««0 
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vo«oi>^     K  ^«  K  K  h- 1^  K.  ^«  t^  oo 


|S 
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•s 
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00  00  00 


•^  «0  Ok  »H 

*-l  (M  C9  <^» 

SOk  ooK 


•^co  oooo  w 
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Ok  Qk  Ok  O^  Ok  0»  ' 
Ok  Ok  Ok  Ok  Ot  Ok 


^^COC«  Ok<0  W<0       OkOOOO-^h-Ok 


§0  p  Q  «^  «H  fh  r4 
8S8SS8S 


K,  ^  ^  «0  Ok  «-•  CO 

*(>  K  <»  OJ  O  Cf  CO 
«-i  1-4  <-4  t-it  C9  C4  c« 

SSSSS8S 


C6 


[«-«»  V)  <0  K  00  Ok  o 

"co  CO  CO  «0  CO  CO  ^ 


5 


^  ^  ^  'T 


ko^b.aookO 


iHC»eO'*»OOKOOOkQ 


•^c>»eo^»o^  b- 
<o  <o  <o  o  <o  <o  <o 


.V)OkOOi-'OkOOOK.(N^M< 

OkOtO^CiOkOkOkCtOkO^Ok 
OkOkOkOkOkOkOkOkOkOkOk 


« 


C9  €0  00  eO  C9  0>  O  -^  ''J'  <o 

•        ••••••••• 

•^^OtHK-^OOOV^COtH 

00C0OkpkQ*-^wC»CO^ 
«OkO*0*0<0<0<0^0^ 
QkOkOkOkOkQtQkOkOkOk 
OkOkOkpkpkpkOkOkOkOk 


C^i-«'*O0kiM«0^»00k 

•  ••••••••• 

OOkCpOOK.OOOOOkO«-^ 

»n«n<2N.oookO«-«co^ 

OkOkOkOkOkOvOkOkOkOk 
OkOkCkOkOkOkOkOkOkOk 


•nco"^ 

•       •       • 

•O  »<^K 

Q>  Ok  Qk 
Ok  Ok  Ok 


I 


o  iHct  co^«o«o  KoookO      ^weo 


^  «O«0K-00  0kO 
ri  ,H  «H  1H  f-4  iH  C« 


»-i«r0'<J»«0«OK.00OkO       r^MCO 
<N  C^  C9  C9  Ci  (N  9)  Cf  C«  CO        CO  CO  CO 


noiin      toci.oi-m>-JOO(.c»<n'*(..-*-*>nF5a>oiP> 
(C  uj  Ch  *       ->■  fii  5 -*  *  o  >TO  O  Cl  B»  Ifl  lO  Ui  eJ  <o  t- "1  p> 

iri  M  o  .«      .*«!  o  o  o  eo  iv  >o  o  n  o  00  ■*  o^-ci  lO  ot) 
o>ot-co  emrj-*^©!-.  Oi-^-i  flivoo^K-ij  —  icwo* 

■•■^1 ;■■ 

""I  111 'ifsillll 

rii  I  l^t^amll  i  111  I 


I 


1 
.i 

tit 

III 

11(1 


1 

28.2 

16J 

32 

39.1 

34.7 

23.6 

89.9 

44 

07.3 

31.4 

31.2 

23.3 

30.6 

33 

10.1 

31.6 

33 

26.8 

27.7 

33J 

43 

38 

■ 

1 

"li  •., ■••■ 

•■■iiiili ' 

iliilllilTililiiillii 

"1 

1 

iMliiiiiiiilibiil 
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IX. — Continued. 

SitttM  nd  Plaeei. 

S(|iuuro  Feet. 

Arpcnts. 

Hectares. 

Lorraine, 

Journal 

40.328 

0.83323 

0.4255 

Piedmont, 

Giornata 

» 

36.005  ' 

0.74390 

0.3799 

rCreat  Hufe 

» 

1,613.130 

33.32913 

17.0218 

1  Hakenbufe    . 

107.542 

2.22195 

1.1347 

E'niaM     'i 

Landbufe 

53.771 1 
53.771  5 
24.197 

1.11097 
0.49993 

0.5674 
0.2553 

Russia 

Dasaetina 

109.782 

2.26756 

1.1584 

Saxony, 

Acker 

52.247 

1.07948 

0.5513 

rvugada 

1,345.032 

27.78993 

14,1928 

Spain,       -^ 

}  Fanega 

, 

32.521 

,     0.67191 

0.3431 

1  Gahizada 

195.124 

4.03149 

2.0589 

LAranzada 

10.781 

0.22274 

0.1137 

Swabia, 

Joucbart 

13.299 

0.27477 

0.1403 

Smeden, 

Tunna4and 

46.773 

0.96639 

0.4935 

Switzer-    , 

Berne,  Jucbart  < 

36.6661 
32.592 

0.75755 
0.67338 

0.3869 
0.3439 

land,      ^ 

Zuricb,  Jucbart  <  ^ 

..                                 C  for  woods 

30.711 
34.12 

0.63452 
0.70495 

0.3240 
0.3600 

ryrol. 

Jaucb,  or  Jaucbart     . 

40.999 

0.84707 

0.4326       1 

C.  ^  comparative  Table  of  Itinerary  and  Topogi^apfucal  Mieasures,  considered^  Jirat,  as  measure^ 
of  distance  in  their  relation  to  a  tlegree  (jionagesimcd)  of  the  Equator  ;  to  a  Geographical  French 
League f  of  25  to  a  degree  ;  and  to  the  Kilometre  (1000  Metres  ;)  ami,  secondly y  as  measures  of 
superficial  extent  in  their  relation  to  Geographical  square  Leagues  of  Germany  {15  to  a  degree,) 
of  square  leagues  of  France^  (25  to  a  degree,)  and  to  a  square  Kilometre, 


ITIVSAART  PaOFORTIUNS. 


roaneqna- 

iLeagiietof 

b 

torki     1     25  to  a 

KOometrei 

d^ree. 

delete. 

12 

2.08353 

9.27083 

15 

1.666 

7.4166 

\7:r5 

1.4084 

6.2676 

69.5 

0.3616 

1.6094 

60 

0.4167    1  1.8542 

20 

1.25 

5.5625 

33 

0.7576 

3.371 

57.125 

0.4371 

1.9449 

28 

0.8929 

3.9732 

17.333 

1.4423 

6.4183 

105.6 

0.2367 

1.0535 

26.397 

0.9471 

4.2145 

16.087 

1.55405 

6.9155 

33 

Q.757& 

3.371 

26 

0.9615 

4.2788 

16 

1.5625 

6.953 

21.521 

1.1617 

5.1693 

20 

1.25 

5.5625 

17 

1.4706 

6.5441 

33 

0.7576 

3.371 

28 

0.8929 

3.9732 

28.54 

0.8759 

3.898 

35 

0.71429 

3.17857 

192.4 

0.1299 

0.5782 

11 

2,2727 

10.1136 

14.77 

1.6926 

7,5321 

12.333 

2.027 

9.002 

28.54 

0.8759 

3.898 

25 
on 

1. 

4.45 

MEASURES. 


Great  Meile  of  Germany 

Common,  or  Geograpbical  Meile 

Small  Meile 

Mile  of  England 

Mile,  Geog^pbical,  of  ditto 

League,  marine,  of  ditto 

Lieue  of  Anjou 

League  of  Arabia 

Lieue  of  Artois 

Lieu,  Astronomical 

Pfase  of  Batavia  and  of  Java, 

Horaire  of  ditto, 

League  of  ditto, 

Lieue  of  Beauce, 

Lieue  of  Berry, 

Meile  of  Bobemia, 

Lieue  of  Burgundy, 

Meile  of  Brabant, 

League  of  Brazil, 

Lieue  of  Bretagne, 

League  of  Cayenne, 

League  of  Canada, 

League  of  tbe  Carnatic,  (Hindostan) 

Li  of  Cbina, 

Gros  or  Gau  of  Coromandel, 

Mile  of  Denmark, 

Meile  of  Dresden  or  Saxony, 

Lieue,  Post  (12,000  feet><Jf  France 

Lieue,  geographical  or  common, 


TOPOGRAPHICAL  PROPORTIOITS. 


Square  Leagues. 


Fifteen  to  a 
degree. 


1.5625 
1. 

0.714 

0.0471 

0.0625 

0.5625 

0.2066 

0.0687 

0.2868 

0.7489 

0.02018 

0  3229 

0.S694 

0.2066 

0.3328 

0.8789 

0.4858 

0.5625 

0.7785 

0.2066 

0.2868 

0.2762 

0.1837 

0.006078 

1.859 

1.0315 

1.479  , 

0,2762 

0.36 


35  to  a 
degree. 


Square 
KUometret. 


43389 

2.777 

1.987 

0.13075 

0.17363 

1.5625 

0.5739 

0.191 

0.7973 

2.079    * 

0.005602 

0.897 

2.4149 

0-5739 

0-9245 

2.44 

1.3502 

1.5625 

2.1638 

0.5739 

0  7973 

0.7672 

0.5102 

0.01687 

5.1663 

2.866 

i.1087 

0.7672 


1. 


4    ■<•/•/-»  m 


85.951 
53.004 
39.2753 
2.5889 

3.437 
30.9353 
11.3637 

3.78 
15.785 
41.2 

1.109 
17.759 
47.823 
11.3636 
18.308 
48.344 
26.7186 
30.9414 
42.8239 
11.3636 
15.7847 
15.1944 
10.1 

0.33 

102.2856 

56.731 

81.036 

15.1944 

19.8025 
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TABLES. 


ITINIBAMT    PBOrOnTIONS. 


To  an 

eqnaroral 
drgretr. 


LeKipjcflof 
31  to  a 
dtfttc 


KikHnrtm. 


22.25 

1.1236 

5 

11.125 

2.2472 

10 

11.25 

0.2247 

1 

19.025 

1,3139 

5.8476 

26.838 

0.9315 

4.M')- 

1.315H 

5>3.5 

13,333 

1.876 

8.3lor5 

42.75 

0.5848 

:j.6uj3 

40 

0M5        2r8U5 

3 

8.333      37  Ov;.>J»> 

9 

2.777 

I2.S6U1 

12 

2.0833 

y.2roK 

58.43 

0.4275 

1  9024 

67.25 

0.5718 

1  65  L27 

57,71 

0.4332 

1.9*77 

74.7 

0.3347 

1.4719 

68.25 

0.3663 

1.62967 

60.62 

0.4124 

1.8352 

12.44 

2.001 

8.9429 

28 

0.8929 

3.9732 

23 

1.087 

4.836V6 

10 

2.5 

11.126 

17 

1.47066 

6.5111 

10 

2.5 

11.126 

24 

1.0  U  7 

4.f;.>\H 

12.5 

2 

89 

48 

0.5208 

2.3177 

24 

1.0417 

4.6354 

20 

1.25      . 

5.56':>5 

18 

1,3889 

6.1B056 

14.37 

U7328 

7.7488 

19.025 

1.3139 

5.8476 

104.25 

0.2396 

1.06714 

104.716 

0.23874 

1.0624 

110.4 

0.22645 

1.0077 

17.453 

1.43244 

6.3744 

12.29 

2.0342 

9.0521 

50 

0.5 

2.225 

28.942 

0.8638 

3.8438 

17.18 

1.4552 

6.475 

16.4 

1.5 

6.675 

20 

1.25 

5.5625 

26.4 

0.9375 

4.17187 

10.4 

2.4038 

10.6971 

10 

2.5 

11.225 

26.838 

0.9315 

4.1452 

66.4 

0.375 

1.6687    . 

sassr 

0.8761 

3.8985 

10 

2.5 

11.225 

MKASUKBS. 


f/ieue,  mean  of  ditto,     . 

Myriaractrc,  or  new  )fv<*sit  league, 

Kilometre,  or  new  small  Ica^ie, 

1/ieue  of  iiascog'ne, 

I  eague  of  Ciuiana, 

Mcile  of  Hollarul, 

.Meile  of  Hungary, 

(,'o8  or  ("oru  of  Mimlostan, 

Mile  of  Ireland, 

riny^mannaleid  of  Iceland, 

Mil,  marine  of  ditto. 

Mil,  common  of  ditto, 

Lcga  of  Hologna,  Italy, 

Lcga  of  Milan, 

Lega  of  Naples, 

Lega  of  liie  Uoman  Stales, 

Loga  of  Tuscany, 

Lega  of  Venice, 

Meile  of  Lithuania, 

Meile  of  Luxembourg, 

Ijeuc  of  Lyons, 

Gros  or  ii»\i  of  Malabar, 

League  of  Mysore, 

Mile  of  Norway, 

Lieue  of  I'crche,  (in  France,) 

Farasange  of  Persia, 

Lcga  of  Piedmont, 

Licue  of  Poitou, 

League  of  Poland, 

Legua  of  Portugal, 

Meile  of  Prussia, 

Lifeuc  of  Provence, 

Werste,  common  of  Kustia, 

Werste,  fixed  of  Russia, 

Werste  of  M.  Trcscot  of  Russia, 

Mile,  geographical  of  6  werstes, 

Meile  of  the  Police  of  Saxony, 

Mile  of  Scotland, 

Ro^-ninc^  of  Siam, 

Meile  of  Sileiia, 

Legua  nueva  of  Spain, 

Legua  boraria  of  Spain, 

Legua  juridica  of  Spain, 

Mile  of  Sweden, 

Gos,  or  Gau  of  Surat, 

League  of  Surinam, 

Berri  of  Turkey, 

Lieue  of  Totiraine, 

Meile  of  the  Circle  of  Westphalia, 


foroeiArHicAL  PBoroftTioiii. 


Square 


Fifkcrnt 
degree. 


Oft 


0-4544 
5  818 

0.01818 
0.6216 
'.3124 

■J.6232 
1  .'266 
0.1231 

U.1416026 

?.5 

:J7B 

1.5625 

O.06579 

0.04975 

0.06756 

0.0403 

0.0483 

0.U6123 

1.454 

0.2868 

0.4253 

1.25 

0.7786 

2.25 

0.3906 

1.44 

0.09766 

0.3906 

0.5625 

0.6944 

1.089 

0.6216 

0.0207 

0.0205 

0.0192 

0.7387 

1.49 

0.09 

0.2686 

0.7623 

0.8117 

0.5625 

0.3164 

2.08 

2.25 

0.3124 

0.05062 

0.2763 

2.25 


S5to 


1.2633 
5.049 
0.05049 
17266 
0.8677 
1.7319 
3.5159 
0.342 
0.3907 
69444 
7.716 
■4.33f59 
0.1828 
0.1383 
0.187r 
0.1121 
0.1342 
0.170091 
4004 
0.79727 
1.18157 
6.25 
2.164 
6.25 
1.0857 
4 

0.37123 
1.0857* 
1.5625 
1.9293 
3.003 
1.7266 
0.05741 
0.057 
0.051381 
2.05 
4.1371 
0.25 
0.246151 
2.117 
2.25 
1.5625 
0.8789 
5.7792 
6.25 
0.8677 
0.1406 
07676 
6.25 


r 


25 
100 
1 
34.194 

17.181 
34.281 
69  632 
6J718 

1375.1736 
52797 
8.596 
5619 
27366 
3J16 
2.1667 
26558 
3.366 
79.977 
157847 
23J596 
123.765 
42.824 
123765 
21.491 
79.21 

21.491 
30.9414 
38.199 
60.045 
34194 
1.1385 
1.1278 
1M4 
40.63 
81.939 
4  9506 
1477 
41.93 
44.5556 
30.9414 
17.4056 
114.45 
123.7656 
17.181 
2.786 
15  195 
12376525J 


XL     A  Table  of  the  different  Meaauret  of  ^nttKpdty. 


Itinerary  Measure*. 


The  Schoene  of  middle  Egypt 

The  Schoene  of  the  Thebaide,  or  the  Indian  Gau,  known 

under  the  name  of  Stathtna 
The  Schoene  of4he  DelU  =*  9,600  paces 
The  parasang  =3  7,200  paces  .      ,  . 

The  Indian  Coss  s  3,600  paces 
The  Egyptian  Mile  =  2,880 
The  Persian  or  Asiittic  Mile 

^e  Hebrew  Mile 

Tie  Pythian  or  Delphic  Stadium . 


\ 


Freaeh  Measure 


Koonicfres. 

Maties. 

20. 

•                   «                  « 

10. 

6.66 

5. 

2.66 

2. 

1.5 

1.166 

•          . 

148448148 
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X I . —  Continued. 


French  AffeMoir*.               | 

Itinerary  MMituret. 

Kiiometm* 

Metre*. 

The  mean  Stadium,  called  also  the  nautical  or  Persian 
The  great  Alexandrian  or  Egyptian  Stadium 

The  Phileterian  or  Hoyat  Stadium 

'I'he  Grecian  Olympic  Stadium 

The  Stadium  of  Eratosthenes 

The  Stadium  of  Clenmenes              

The  Stadium  of  Aristotle,  or  small  Staduim 

• 

« 
p 
ft 

• 

166.4 
222.22 
210.14 
185.37 
159.2 
133.47 
99.8 

J.iiifar  Mratiirei, 

Metret. 

Millinetm. 

The  royal  Cubit  of  Babylon              

The  mean  Cubit               

The  PygonofPalmipes            

The  Pythian  or  Delphic  foot            ..;... 

The  Palmus  Major            .        •. 

The  common  Palm,  or  Palcstuni               ... 
The  Inch,  or  Uncia  of  the  geometrical  loot 

The  l>act>Mu8  or  Digit              

nie  Olympic  Hectonpedc                

The  Exapode 

The  cubit  of  18  Olympic  inches,                                .       •. 

The  Olympic  foot            .... 

The  exapode  of  six  Roman  feet/ 

The  g'rcatpace  {o^^jtit)  of  five  Roman  feet, 

The  common  pace,  of  two  Roman  feet,            .... 

The  Roman  foot               

3o! 
1, 

1. 
1. 

1 

468.8 

416.66 

347.22 

277.77 

086.8 

069.3 

023.1482 

017.361 

864. 

851. 

463. 

308.6 

•    .     . 

... 

... 

... 

Agrarian  Mmtiires* 

Square  Metres.                | 

'I'ne  P]etheron=10U  square  Olympic  feet, 
The  Exapodea:36  square  Olympic  feet 

The  Saltus  of  four  Centuries 

The  Century  of  100  Heredies         ...... 

The  Jugerum  of  800  Exapodes        ...... 

9.526 

3.429 
22.22716 
50.5679 

5056.79                1 
2528.395 

XII.      Comparative  View  of  the  Principal  H'imU. 

COMPA0S  OF  FOUR  WINIIS. 


Oreeian  Names. 


Boreas 
Euros 
Notos 
Zephyros 


Blodem  NaoMi. 


North 
East 
South 
West 


Situatiou  upoo 
the  Compaai. 


0° 
90 
180 
270 


See  Homer,  Odyti. 
b,  1.  T.  395. 


COMPASS  OF  £101lT  Wl»l>8. 


Grecian  or  Roman  Names. 


Boreas;  Aparctias;  Septcntrion 
Cxsias;  Aquilo;  (sometimes  Boreas) 
Apeliotes ;  Subsolanns  (qu.  Eurus) 
Euronotos ;  Vulturnus  (often  Eurus) 
Notos ;  Auster 
Libs;  Africus 
Zephynis;  Pavonius 
Corus ;  Skiron ;  Argestes 
Boreas,  &c. 


Modem  Names. 


North 

North-East 

East 

South-East 

South 

South-West 

West 

North-West 

North 


Situation  npon 
ihr  CnmpiHt. 


0^ 
45 
90 
135 
180 
225 
270 
315 
360 


See  the  exptana- 
tion  of  the  Temple 
of  the  Winds  at 
Athens,  in  Vi(ru> 
viui,  L  1.  cap.  6. 
Artst.  Meteor.  L  !!• 
cap.  6.  Pliny  IL 
363.  Aulas  GeHhjf 
II.  43,  &e. 


rOMPASS  OP  TWRLVJt  WINIIS. 


Ancient  Names. 


Aparctias;  Septentrio  (Boreas) 

Meses  (often  Boreas  and  Aquilo) 

CKsias 

Apeliotes ;  SubsoUnus 

Eurus ;  VuUumus 

Phoenix ;  Euronotus 

Notus;  Auster 


Modern  names  nearly.* 


North 

N.E.  i  N.— 3^1 

N.E.iE.-f3«J 

East 

S.E.  i  E.— 3<»J 

8.E.  i  S.-t-S*' j 

South 


Situation  upon 
the  Compass. 


0^= 

30 

60 

90 

120 

150 

180 


See  Arist.  Df  Mun- 
d*,  Pliny,  ILSS.  8e- 
neca,  Nau  Qwest,  r. 
16. 

For  the  compass  of 
34  winds  founded 
upon  this  of  13,  see 
Siumalse.  Exereit. 
Plinian,  87S— 893. 


*In  reckoniiiji^  from  the  north  round  the  compaw,  we  can  thus  better  undentand  ilic  anangeiucnt.  Navigators  reclto 
■y  quarto*  of  circtet  only ,>  gmig  Tiom  the  north  to  ca 


I  cast,  or  to  west,  and  the  same  from  the  south  to  eait,  or  to  west. 
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XSL—ConHnnetL 

Andent  Itaniea. 

ModetB  Nanwt  ncttiy. 

SiCaatMia  Qpoa 
theCotnpag 

Llbonotus ;  Ljbopbornix 

S.W.iS.— 3«j 

210« 

Libg;  Africus 

S.W.  i  W.+S*» 

240 

Zephyros ;  FaTooms 

West       . 

270 

lapix  t  Corus ;  Argestes 

N.W.  J  W.— 3*»j 

300 
330 
360          1 

Thraciat;  Cercias     • 

N.W.iN-f3<»j 

Aparctiaa       .... 

North 

COMPASS  OP  THIRTT-TWO  WlirVS. 

BnglUi  NaoMi.                Frmcli  NsoMt. 

Italian  Names. 

SUoatioQ  npon  ite 

North  (N.) 

Nord(N.)      .     1 

Tramohtaka 

0 

N.  byE.    . 

N.  i  N.E. 

i  di  T.  Verso  grcco    . 

lU 

N.N.E.       . 

N.N.E.  . 

Greco-Tramontana 

22i 

N.E.byN. 

N.E.  i  N.       , 

J  di  Greco  Verso  %,    . 

33i 

N.B. 

N.B.       . 

Greco 

45 

N.E.  by  E. 

E.E.  i  B. 

^  di  Gr.  Verto  Lerante 

56i 

E.N.B.       . 

E.N.E.  . 

Grece-Levanto 

674 

E.byN.    . 

E.  i  N.E.       . 

i  di  Levante  V.  Greco 

7&I 

East  (B.) 

Est. 

Lktakts 

90 

E.  by  S.    . 

E..i  S.E. 

}  di  Lit.  Verso  Scirocco 

lOli 

E.S.E.        • 

Kf.o.o.    . 

Levante-Scirocco 

ll2i 

S.E.  by  £. 

S.E.  i  E. 

i  di  Scirocco  V.  I<eyante    . 

123^ 

S»E.            . 

O.K.        . 

SCIBOCCO 

135 

S.E.  by  S. 

S.E.iS. 

J  di  Scir.  Verso  Ostro 

146i 

o.S.lu.        • 

d.S.Ci.      . 

Ostro-Scirocco 

15ri 

S.  by  E.    . 

S.  i  S.E. 

i  di  Ostro  V.  Scirocco 

168j 

South  (S.) 

SUD. 

OSTRO 

180 

S.byW.   . 

S.  J  S.O. 

i  di  Ostro  V.  libeccio 

19H 

S.S.W.      . 

s.s.o.  . 

Ostro-Libeccio 

202J 

S.W.  by  S. 

S.O.  i  s. 

J  di  Libeccio  V.  Ostro 

213; 

s.^v.        . 

S.O. 

Libeccio     . 

225 

S.W.  by  W.       , 

S.O.  i  o. 

i  di  Lib.  V.  Ponenle 

2361 

w.s.w* 

O.S.O    . 

I*oncnte-Libeccio 

247i 

W.  by  S.  . 

^ 

O.  i  S.O. 

i  di  Ponente  V.  Libeccio 

258i 

West  (  W.) 

Odbst.   . 

POXBICTB 

270 

W.  by  N. 

O.  i  N.O. 

i  di  Ponente  V.  Maestro 

mi 

W.N.W.    . 

O.N.O.  . 

Maestro-Ponente 

292i 

N.W.  by  W.      . 

NO.  J  O. 

i  di  Maestro  V.  Ponente 

303i 

N.W. 

N.O.       . 

Makstro             ... 

315 

N.W.  by  N. 

N.O.  i  N.       . 

i  di  Blaestro  V.  Tramontan 

» 

*    3264 

N.N.W.     . 

. 

N.N.O.  . 

Maestro  Traroontana 

337i 

N.  by  W. 

N.  i  N.O.       . 

i  di  Tram.  V.  Maestro 

?1?i 

North 

[    1    Nord.     . 

Tbamohtawa 

5W_ t 

Professor  Leslie,  to  whose  liberality  the  publishers  are  indebted  for  the  following  ables, 
(XUI.  and  XIV.)  says,  "  1  have  been  able,  after  a  delicate  and  patient  research,  to  ^^^"^^ 
which  connects  th^  decrease  of  temperature  with  the  altitude.    If  B  and  b  denote  the  ttrom- 

trie  pressure  at  the  lower  and  upper  stations ;  then  will  (- -\  25  express,  on  ibc  cen 

grade  scale,  the  diminution  of  heat  in  ascent.    Hence,  for  any  given  latitude,  that  precise  poi 
of  elevation  may  be  found,  at  which  eternal  frost  prevails.    Put  x  =  — and  t  ss  the  s^n 


temperature ;  then 


r. 


v\  25  == 


t,  or  x2  4-  .04  tx  =  1,  which  quadratic  equation 


being 


resolved,  gives  the  relative  elasticity  of  the  air  at  the  limit  of  congelation,  whence  tbc 
sponding  height  is  determined.     From  these  data  the  following  table  has  been  cslcuU      .  .^ 

ThisUble  (XUI.)  will  facilitate  the  approximation  to  the  altitude  of  any  p'acci  *^  ^^^ 
inferred  either  from  its  mean  temperature,  or  its  depth  below  the  boundary  of  pej?^'  -jyance 
gelation.  The  decrements  of  heat  at  equal  ascents  are  not  altogether  uniforni,  bu  ^^^^^  j, 
more  rapidly  in  the  higher  regions  of  the  atmosphere.  At  moderate  elevations  n^*  .^  J^j^ 
will  be  sufficiently  near  the  truth,  to  assume  the  law  of  equable  progression,  *^'^*'"£,t  and 
climate  (56°  N.)  one  degree  of  cold  by  Fahrenheit's  scale  for  every  ninety  yards  of  a^cc  > 
for  every  hundred  yards  in  the  tropical  regions.  .    .    j^r 

Dr.  Francis  Buchanan  Hamilton  found  the  temperature  of  a  spring  at  Chitlong,  "^  t»c  ^ 
Valley  of  Nepal,  to  be  14°  .7  centigrade.     But  the  mean  temperature  in  the  P»""al?o  wbic*' 
ng22°.8,  the  density  of  the  atmosphere  corresponding  to  the  diiference  8.1,  is85l"» 
BS  4500  feel  for  the  corrected  altitude. 
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Xllf.    Table  of  the  Deereoit  #/  Temperaiure  accTding  to  the  JUUtude, 


LBtknde. 

lerel  of  the  Sea. 

Heielitor 

Carve  of  Congria* 

tionFeet. 

UtitndaJ 

Mean  tcmpetatnre  m  the 
lerel  of  the  Sea. 

Ueicbtol 
Curve  of  Coogda' 

Centtgnde.      Fthrenbeit. 

Centignde. 

Fahrmbcit. 

Uon.  Feet. 

0 

29°.00 

84<'.2 

15207 

46 

13«.99 

57.2 

7402 

1 

28.99 

84.2 

15203 

47 

13.49 

56.3 

7133 

2 

28.96 

84.1 

15189 

48 

12.98 

55.4 

6865 

3 

28.92 

84.0 

15167 

49 

12.43 

54.5 

6599 

4 

28.86 

83.9 

15135 

5 

28.78 

83.8 

15095 

50 

11.98 

53.6 

6334 

6 

28.68 

83.6 

15047 

51 

11.49 

52.7 

6070 

7 

28.57 

83.4 

14989 

52 

10.99 

51.8 

5808 

8 

28.44 

83.2 

14923 

53 

10.50 

50.9 

5548 

9 

28.29 

82.9 

14848 

54 

10.02 

50.0 

5290 

55 

9.54 

49.2 

5034 

10 

28.13 

82.6 

14764 

56 

9.07 

48.3 

4782 

11 

27.94 

82.3 

14672 

57 

8.60 

47.5 

4534 

12 

27.75 

82.0 

14571 

58 

8.14 

46.6 

4291 

13 

27.53 

81.6 

14463 

59 

7.69 

45.8 

4052 

14 

27.30 

81.1 

.    14345 

15 

27.06 

80.7 

14220 

60 

7.25 

45.0 

3818 

16 

26.80 

80.2 

14087 

61 

6.82 

44.3 

3589 

17 

26.52 

79.7 

13947 

62 

6.39 

43.5 

3365 

18 

26.23 

79.2 

13798 

63 

5.98 

42.8 

3145 

19 

25.93 

78. 

13642 

64 

5,57 

42.0 

2930 

65 

5.18 

41.3 

2722 

20 

25.61 

78.1 

13478 

66 

4.80 

40.6 

2520 

21 

25.28 

77.S 

133D8 

67 

4.43 

40.0 

2325 

22 

24.93 

76.9 

13131 

68 

4.07 

39.3 

2136 

23 

24.57 

76.2 

12946 

69 

3.72 

.  38.7 

1953 

24 

24.20 

75.6 

12755 

25 

23.82 

74.9 

12557 

70 

3.39 

38.1 

1778 

26 

23.43 

74.2 

12354 

71 

3.07 

37.5 

1611 

27 

23.02 

73.6 

12145 

72 

2.77 

37.0 

1451 

28 

22.61 

72.7 

11930 

73 

2.48 

36.5 

1298 

29 

22.18 

71.9 

11710 

74 

2.20 

36.0 

1153 

• 

75 

1.94 

35.5 

1016 

30 

21.75 

71.1 

11484 

76 

1.70 

351 

887 

31 

21.31 

70.3 

11253 

77 

1.47 

34.6 

767 

32 

20.86 

69.5 

11018 

78 

1.25 

34  2 

656 

33 

1^0.40 

68.7 

10778 

79 

1.06 

33.9 

552 

34 

19.93 

67.9 

10534 

35 

19.46 

67.0 

10287 

80 

.87 

33.6 

457 

36 

18.98 

66.2 

10036 

81 

.71 

33.3 

371 

37 

18.50 

65.3 

9781 

82 

.56 

33.1 

294 

38 

18.01 

64.4 

9523 

83 

.43 

32.8 

226 

39 

77.51 

63.5 

9263 

84 

.32 

32.6 

167 

85 

.22 

32.4 

117 

40 

17.02 

62.6 

9001 

86 

.4 

32.:5 

76 

41 

16.52 

61.7 

8738 

87 

.08 

32.2 

44 

42 

16.02 

60.8 

8473 

88 

.04 

32.1 

20 

43 

15.51 

59.9 

8206 

89 

.01 

32.0 

5 

44 

5.01 

59.0 

7939 

90 

.00 

32.0 

0 

45 

14.50 

58.1 

7671 
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\*  I>r.  Bre«&ler,in  Part  I.  Vol  IX.  of  the  Edinburgh  Vhilotophical  rninsiciions,gifes  ihc 
folluwing  formuhi  for  ascertaining  the  mean  tenaperature  in  a  given  latitude,  in  the  old  world. 
If  T  denote  the  mean  temperature  in  any  given  latitude,  and  81®.5  the  obienred  temperatore 
on  the  Equator,  the  formula  becomes 

Tf=s«l<>.5co8.Ut. 


Table  of  Mean  Temperaturea, 

Theeu 

Lau 

ObfcT. 

Crt.T. 

DyRiicacc 

Equator 

QO    (/ 

81«50' 

8l<»50' 

Rome 

41.  54 

60.  44 

60.  66 

0«  2^  + 

Pang 

4a  50 

51.  89 

53.  65 

1.  76  -f 

0.  38  +        , 

0.  59  -f. 

London 

51.  30 

50.  36 

50.  74 

Edinburgh 

55,  58 

46.  23 

45.  64 

Stockholm 

59.  20 

42.  26 

41.  57 

0.  69  — 

Abo 

60.  27 

40.  00         1 

40.28 

0.  28  4- 

Uleo 

65.    3 

33.  26 

34.  38 

1.   12  -f 

Melrille  Uland    - 

74.  47 

* 

1.  33 

.    21.  40 

20.  or  4- 

XIV.  TabU  ofthr  mott  Remarkable  Hmghtt  in  d^f  event  porta  of  the  Worlds  exfnwed  in  EngtiA 
Feet.  •  The  Mtitutie*  measured  by  //«»  Barometer  are  marked  Ji,  vJdle  thoae  derived  from  Gn- 
metrical  Operationt,  and  taken  chief  y  from  the  Ob$ervationt  of  General  •kludge,  are  ditHn- 
Suithed  by  the  letter  G. 


Snx  Fiall  Jokull,  on  the  north-we»t 
point  of  Iceland^     .        .        .        - 

llekia,  volcanic  mountain  in  Iceland, 

Sulitelma,  in  iMpland,      ... 

Nuppi  Vara,  the  highest  of  the  titble- 
land  in  Lapland, 


Feet.  Hart  Fell,  near  Mnffat,     - 

4558  G  Dunrich  Hill,  Roxburghshire, 

3950  G  Eldon    Hills,    near    Melrose,    Rox^ 
5910  B         burghshire,  .        .        .         . 

Whitcomb  Hill,  JPeebies-shire, 

2655  B  Lother  Hill,  Jhtmfries^shire,      - 

Lommijauri,'e/evalMl  lake  in  Lapland,   3265  B  Ailst  Rock,  tit  the  Firth  of  Cfyde,      - 

Drifstue,  the  highest  pastoral  hanUtt  in  Crif  Pell,  near  JWw  Abbiy,  Kirkcud- 

JVorway, 245rB         bright, 

Snahatta,  centre  of  the  Mrwegian  Kells  Range,  GaUtfleay,    ... 

mountains,  •        .        •        -    8120  B  Goat  Fell,  in  the  Isle  of  Arran, 

Harebacke,  Alpine  ridge  of  Norway,    4575  B  Paps  of  Jura,  south  and  north,  in  Ar- 


Feet. 

2635G 

2421  G 

16S4G 

2685G 

2396  G 

1103  G 

1831 G       J 

2659G       1 

2865G       1 

Pap  of  Caithness, 

Ben   Nevis,   Invemess-shire,   highest 

mountain  in  Scotland,     .         .        . 
Cairngorm,  Inx^eniessshire, 
Caimsmuir  upon  Deugh,  Galloway,   - 
Ben  Lawers,  vfest  side  of  Loch  Tay, 

Perthshire,  -         .         .         . 

Ben  More,  Perthslure, 


1929  gyleshire,       •        •        -       3359  and  2470 

SneaFell,  in/A<*/t^o/^afi,  •    2004  G 

4358  G     South  Berule,  in  Isle  of  Man, 
4080  B     Macgillicuddy's    Reeks,    Couniy  of 

2597  G        Kerry, 

Sliebh   Donard,  the    highest  of  the 
3944  G         wMoume  Mountains,        .         .         - 


.    1584  G 


3404G 


3870  B  Helvcllyn,  Cumberland, 

Hen  Lui,  or  the   Calf,  near  Tyndrum    3651  G  Skiddaw,  Cumbei-laud, 

Schihallicn,  Perthshit^,     -         -        -    3513  G  Saddleback,  Cumberland, 

Ben  Voirlich,  near  Loch  Barn,  -    3207  G  .Whernside,  Yorkshire, 

Hen  Ledi,  near  CaUender,  Perthslure,    2863  G  Ingleborough,  Yorkshire, 

Hen  Achonzic,  head  of  Glen  Tilt,      -    3028  G  Shunnor  Fell,  Yorkshire, 


Wen  Lomond,  near  Aberfoil,  Stirling' 
shire, 3191  G 

Cobbler,  near  Arrochnr,    -         -         -    2vS63  G 

Ben  Clach,  in  the  Ochils,  above  Alloa,    2359  G 

Lomond  II ills,  east  and  west,  Fife- 
shire,     ....     1466  and  1721  G 

Soutra  Hill,  on  the  ridge  of  Lammer- 
muir,     ..---.    1716  G 

Coulter  Fell,  Lanarkshire,        -        -    2440  G 

Cametliy,  high  point  of  the  Pentland 
ridge, 

Tintoc  Hill«  Lanarkshire, 

Leadhills,  Chouse  of  the  Director  of 
the  Mines,     -         -         -         -        - 

Broad  Law,  near  Crook  Inn,  Peebles- 
''hire,     --.... 

iensberry  Hill,  Ihim fries-shire,     - 
msmuir  of  Fleet,  Galloway, 


2786G 
3055  G 
3022  G 
2/S7G 
23d4G 
2361  G 
2329  G 
3571  G 
2914  G 
2862  G 
2463  G 
1540  G 
1444  G 
1792  G 
1549  G 


Snowdon,  Caernarvonshire, 

Cader  Idris,  duniarvoiishirc,  - 

Reaconi  of  Brecknock, 

Plynlimmon,  Cardiganshire, 

Penmaen  Mawr,  Caernarvonshire, 

Malvern  Hills,  Worcestershire, 

Cawsand  Beacon,  Dermisliire, 

Rippin  Tor,  Devonshire,   - 

Brocken,  in  the  llartx-Forest,  Hanover,   3690 

Priel,  in  Upper  Austria,    -        -        -    7000  B 

Peak  of  Lomnitz,  tit  the  Carpathian 
ridge, 8870  »• 

TergTou,  in  Camiola,        ...  10390  B 
1280  B     Mont  Blanc,  Switzerland,  -         -  15646  G 

Village   of   Ciiamoani»   belov  Mont 

2741  G         Blanc, 3367  G 

'2ZS9  G    Jungfi-auhoru,  Svfitzerland,        •        - 13730 
2329  G     St.  Gothard,  Switzerland,  -        -   9075 


1700  B 
2306  G 
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Hospice  of  tlie  Great  St  Bernard,    •    8400  B 
Village  of  St.  Pierre,  on  the  road  to 

Great  St.  Bernard,  -  -  -  5338  B 
I'assage  of  Mont  Cenis,  -  -  -  6778  B 
Cross  Glockner,  between  the  Tyrol  and 

Corinthia, 12780  B 

Ortler  Spitze,  in  the  Tyrol,  -  -  15430 
Ittgiberg,  above  the  lake  of  Lucerne,  5408 
t>61e,  the  highett  point  of  the  chain  of 

Jura, -    5412  B 

Mont  Perdu,  in  the  Pyrenees,  -  - 11283 
Loiieira,  in  the  department  of  the  high 

Mpt,      - 14451 

Peak  of  Arbizon,  in  the  department  of 

the  high  Pyrenees,  -        -        .    8344 

Puy  de  Dome,  in  Auvergne,     -        -    4858  G 

Montd'Or, 6202  G 

Summit  of  Vaucluse,  near  ^wjTwn,  -    2150 
Village  on  Mont  6enevre,         -        -    5945  B 
St.  Pilon,  near  Maneille*,         -        -   3295  G 
Soracte,  near  Rome,  -        -        -    2271  G 

Monte  Vclino,  in  the    kingdom  of 

J^aples,         -        -        -        -        -    8397  G 
Mount   Vesuvius,  volcanic  mountain 

beside JVaples,^       ....    5978 
JGtna,  volcanic  mountain  in  Sicily,      - 10936  B 
St.  Angelo,  in  the  JJpari  Islands,      -    5260 
Top  of  the  Rock  of  Gibraltar,  -        -    1439  B 
Mount  Athos,  in  HumeHa,         -        -   3353 
Diana's  Peak,  tn  the  Island  of  St.  He» 

lena, 2692 

Peak  of  TeneriflTe,  one  of  the  Canary 

Islands, 12358  B 

Ruivo  Peak*  the  highest  point  of  Ma» 

deira,  .....    5162 

Table  Mountain,  near  the  Cape  of 

OoodHope,  ....    3520 

Chain  of  Mount  Ida,  beyond  the  plain 

ofTroy^ 4960 

Chain  of  Mount  Olympus,  in  AnatoUa,  6500 
Italitzkoi,  in  the  Mtaic  chrnn,  •  •  10735 
Awatsha,  volcanic  movniain  in  Jtamt^ 

chaska, 9600 

The  Volcano^  mi  the  Isle  of  Bourbon^  7680 
Ophir,  in  the  center  ef  the  Island  of 

Sumatra, 13842 

St.  EUasyOfi  <^  western  coast  efMrth 
JmericGp 12672 


Feet. 
While   Mountain,  j»    the    State  of 
•     Massachusetts,        ....  6230  B 
Chimborazo,   highest  summit  of  the 

Andes, 21440  B 

Antisana,  volcanic  mauntaiti  in  the 

kingdom  of  Quito,  -        -        - 19150  B 

Shepard  station  on  that  mouna«n,    •  13500  B 
Cotopaxi,  volcanic  mountain  in  the 

kingdom  of  Quito,  -        -         - 18890  B 

Tonguragua,  volcanic  mountain,  near 

Riobomba, 16579  B 

Rucu  de  Pichincha,  in  the  kingdom  of 

Quito, 15940  B 

Heights  of  Assuay,  the  anciont  Peru- 

viah  Road,  -        -        -         .  15540  B 

Peak  of  Orizaba,  volcanic  mountain 

east  from  Mexico,  ...  J7390  G 

Lake  of  Toluca,  in  the  kingdom  of 

Mexico, 12195  B 

City  of  Quito,  ....    9560  B 

City  of  Mexico,        ....   7476  B 
Silla  de  Caraccas,  part  of  the  ,chmn  of 

Venezuela, 8640  B 

Blue  Mountains,  in  the  Island  of  Ja- 

maica,            .....   7431 
Pel^e,  in  the  Island  of  Martinique,   -    5100 
Morne  Garou,  tn  the  island  of  St.  Vin- 
cent's,   5050 

In  this  list  of  altitudes,  I  have  not  ventured 
to  insert  the  Himalaya  or  Snowy  Mountains, 
the  Imaus  of  the  Ancients,  or  Great  Central 
Chain  of  Upper  Asia,  to  which  some  late  ac- 
counts from  India  would  assign  the  stupen- 
dous elevation  from  23,000  to  27,000  feet. 
Such  at  least  are  the  results  of  observations 
made  with  a  small  sextant  and  an  artificial 
horizon,  at  the  enormous  distance  of  2Si6  or 
233  milesy  as  computed  indeed  from  very  short 
bases.  But  even  with  the  best  instruments, 
and  under  the  taifNit  favourable  circumstaaces, 
the  determination  of  minute  vertical  angles 
isy  from  the  influence  of  horizontal  refraction, 
liable  to  much  uncertiunty.  Tlie  progress  of 
accurate  observation  has  uniformly  reduced 
the  estimated  altitudes  of  mountains.  More 
recent  statements  accordingly  ^diminish  those 
heights  near  2000  feet. 
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